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= (57) Abstract: Saturated cyclic amine derivatives each bearing a CH2-D group on the nitrogen atom and a specific group containing 
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— substituted heterocyclic group, or optionally substituted Qrcloalkyl). These compounds are useful in the treatment for CCR3-rclatcd 
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^\z\t^\^\\^nmm<DmMifi'fyt.^^n. ccr3©u:^*> KTS^x:t^^v> 

(eotaxin). :x.'^^^i^ >-2RnMCP-4^^^M IZ MiW LXl^^^Ct f)^^ ^ tlX ^ (J. 
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Immunol. 163 (3): 1545-1551, 1999)c ^Tc. ^^M^^J ^^^m^(D^^iklSi,nm^^ 
^ \Z\tCCR3m-\i^^mt-fym'^A iZit^mM IzmiSahX^^^ (Arthritis Rheum. 44 (5): 
1022-1032, 2001) c tJ^oT. CCRSfSia^Jii. liJ^1^0l35.tl^S'l±^lp U "^-^^ODt^^ 

mm^'^^JLitm^'C^^'^^^-A^B^ (CellSSa): 1135-1148,1996)0 ^\Z. CCRS 

itmj^cD-^^ ^a^V7misk±izh^mvx:^Ki. rnvmrnt^niz^^'^m^Rxs 

0^&^\Z^\f^XCCR3\tMmf3iW!^^hX\f^^ (Nature 385 (6617): 645-649, l997>o 
CCR3mmfS^^m-r^i\:^mthX. =^-y->-7">M^#:(WO98/04554), t!^^ 
tf^U v>Xt*t:aU>^>I^S#^(EP-903349. WOOO/29377, WOOO/31032. 
WOOO/31033, WOOO/35449^ WO00/3545K WO00/35452> WOOO/35453. WO00/35454^ 
WOOO/35876. WO00/35877)*5^'g-$nTVi.5o bd^U^d^e, HtlS^'fkl'D^^^- 

§S0 «t »9^<^^gST^^WC)01/10439-^2tOfWO01/14333#^^{C:ia^^nTVi^o 

fip•&^ wooi/10439-^^^fctt. T^it^wm^-^nx^^^^o 



G^^-NR'-CO-^ -CO-NR'-, -NR'-S02-Xtt-S02-NR'-^^> R'\tR^t\^>-DV^\Zf3i-:> 
woo l/14333-^^fB \Z TB^t-^^-^^m^-^ tlT S , 



r«-g-(ch,)^-+^(ch,),-^n-(ch,)h(^^^ r 




R 
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r'-(Q)-(cr'rVt-< 



N-Z-R 



X2Ri;xntCH23^«CHR''^ (R'niC2-3T;V^W>^) TtA-CO-NR'°-X« 

T'b.tViCs-T^^i^Dy;!.:^;!/^). mtto-i. qKo. s. isnR?*. co. conr'x nr'co 
x«cH«cHR^<&. RH*c3-7^>i^ n7;i'^;i'(Ci-6T;i/^;i/), t u '-;hci^7;v=^;1'). 
^x^•t^-f ^ij;i.(Ci^7'ji'=^;i/)> T u -;vso2(Cj.6T;i'^;i'). ^xa+f-'i'iJ7u;i/ 
so2(Ci^7;i'^;^). 7 u — ;w(Cw7;i/=¥;i/)so2. ^ v ;V(Ci^t;v=^;v)so2^ 

-NRV. -CONR^^. -S02NR"R'^ -SOzR^X^-COR^^Tg^^nTViTt) J:Vi 
3~14A©^S<I:, R^ R«, r". R^'. R233t(ytR2*t^C3-7e/i57DT;V^;l'> C3-7'>iJ7n 

NOa^ CN. Ci^7;i'^;i'. CiVndt;1':^;1/, r7 3i-;i/(Ci^T;p^;i/), Ci^t;V3 
=^s>> CiVNciTJVn^^v'. so2-c,^t;1/=^jk conhj. cchiamSci^TJVn^^y 

^7t. GB-1345872#^^{C«. 6tl«^^. iflJE^gT. RrJ^/Xlt. mtX:$'^> 





(1) R»=H, R^-H (1J;T^ r^^^b^J^AJ -5); (2) R'^H, R''-2,6-Cl2; (3) R"=H, 
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R''=5-AcNH-2-OH; (4) R^^H, R''=3,4-(0CH20); (5) R"=4-CH3, R^'^HRl^Ce) R"=4-a, 
R*'=Ho 



EP4i658i-^{ikmz\t.jm(Dm.^mmi^m't^'r^Tm^h^m-^m^-^nx\^^^o 



{^^R^n. T;V^n;K T^JV-^-JK T^JV^njK TU-^VT 



Eur. J. Med. Chem.-Chim. Ther.. 19: 105, 1984{Cll> y^^Wi^tfO^m \Z& 





N-(CHa)„-0 
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OMe 



x: -R°°-. C2^T;i'^:ni/>, C2^T;i'^ni/'>, -o-> -S-. -so-. -SO2-. 

-NR'^-. -CO-> -CO2-. -CONR'*-, -NR^CO-. -NR'*-C02-. -NR*-CO-NR^-. -NR'^SCV. 
-SO2NR'*-. -0-C0-. -O-CO-NR*-. -R°°-0-. -R°°-S-H -R*^-SO-> -R*^-S02-. -R^^-NR'*-. 
-R°°-CO-. -R°''-0-CO-, -R^^-COz-. -R°°-CONR'*-. -R°°-NR''CO-, -R°°-NR''-C02-, 
-R°°-NR*-C0-NR5-. -R°°-NR*S02-> -R°°-S02NR*-> -r°°-o-co-nr*-. -o-r°°-> -S-R°°-. 
-SO-R°°-> -S02-R°°-> -nr*-r^-. -co-r~-. -conr*-r°°-. -nr*co-r°°-. 

-NR'*-C0-NR5-R'»-. -NR''S02-R°°-. -S02NR'*-R°°-Xt*-0-C0-NR*-R°°- ; 




(n) 



5 



wo 02/18335 



PCT/JPOl/07321 



-CHO^ -CO2R*. -C0N(RV -NR*C0-R°, -NR''CO-(Sm^tlTViT%).fcViy 
U-;l'). -NR^'-CO-NR^-R^ -NR*S02-R°x -NR^SOHMmSnXViTt) J:ViT 
U -O-R^ -S-R^ -SO-R°^ -SOt-R\ -S02NR'*-R°X{^-S02NR*-(Sil^ 

R® : S^^nri/^T'b J;ViCi^T;V^JV ; 
k : 0. iX\t2 ; 

Y : -CONR'^-. -NR*CO-. -NR*-C02-. -CO-, -R°°-NR*CO-, ■C2^7}Vir=L V >-CONR*-. 

-c2-6T;v^nw>-NR'*co-, -c2^t;v^::iV'>-conr*-, -Crj^yyv^^vy 

-NR'^CO-. -0-R°°-C0NR''-. -O-R'^'-NR^CO-, -S-R°°-C0NR''-, -s-r°°-nr'*co-, 
-SO-R°°-CONR'^-, -SO-R°°-NR'*CO-. -NR^-R'^-NR'^CO-. -SOjNR'^-. -R^^-SOzNR^-^ 

-nr^conr^-, -CO2-, -o-co-NR*-, -o-r"^-, -r°°-o-, -c(=n-co2CmT;v=^;w)-nr'*-, 
-c(=n-so2CmT;v^;v)-nr*-, -c(=n-so2NH2)-nr*-> -c(=ch-no2)-nr*-x« 

-C(=N-CN)-NR*- ; 

-CN. -coNH2> -co2hx}^-co2-c,-6T;v^;i/ ; ^Vit^R2iWR227!>t-^2^^ 

o T:t y S b T *> J: < . ^ ^R^'J^tXR^^jO^—f*: i 75: c> T-^x D M 
tlT V^T ^ V:>C,^T;V=^ > t bTR^'RD?R^)i>^^^-r ^ 

n : 0, lXtl2 ; 

D: SmSR'^l~5<®Wr^> ¥^X«^^^TU-;i/; 
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r": AD^'X -CN> -R^ gm$nTliT=b«fcVi7U-;K g^SnXV^ 

: -0-. -S-, -SO-s -SO2-. -NR*-, -CO-. -C02-. -CONR'*-. -NR'*CO-, 
-NR*-C0-NR^-. -NR*SOr^ -SO2NR*-. -NR^-COr^ -R°**-0-. -R*-S-. -R^SO-. 
-R°°-SOr> -R"°-NR*-. -R~-CO-, -R'^-CONR*-. -R~-NR*C0-, -R~-NR*-C0-NR^-. 

-R^^-NR^SOz-v -R°°-S02NR^-XJi-R°°-0-C0-NR'*- ; 

z^ : -R*"-. C2.6T;V^:i: U €2^7;^^^. 1/ -o-R°°-, -s-r""-. -so-R°°-> 
-S02-R°"-. -NR^-R°°-. -C0-R"°-. -C0NR''-R°'*-. -NR*C0-R°°-. -NR*-C0-NR'-R°°-. 
-NR'*S02-R"-. -S02NR*-R°°-. -NR*-C02-R°°-XJlZ'fc|S^(Z>S ; 

Y:d^-CONR*-Xa-NR*CONR^-TfeD. 3&^0. (i)X:«>^^'&. -R°°-. -0-. -R^^-SOj- 
X\t-S02-R^-. (ii) X/?>^-S02-. -NR*-. -NR^CO-. -NR*S02-. -NR*-R°°-X«-R°°-S-. 

A7&^ilgm©S>i^ 0T;V^;V. (m) X5?>«-R°°-NR^-. -R^-NR'^-CO-X^ 
-R°°-NR'*so2-. A>?>^*«iSmoS/iJ7DT;i/^;^Xtl«igm®:7xr:;i/. (iv) 
x;i>^-co-. fi^-o. AtiHJ\air>. NO2. cn. Ci^TJV^A. /\Dy>Tg^$ 

*^$n:fcci^7;i/^;v), so2-c,^5t;1'^;1/. C0NH2. co2HRiJfco2-c,^T;v 




21 



22 
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Xr^g-gr. -R°°-> C2.67}^^^^>^ C2^7)V^:=.Vy. -0-, -S-. -so-. -S02-> 
-NR'^-. -CO. -CO2-. -CONR"-. -NR'^CO-. -NR'^-COj-. -NR'^-CO-NR^-. -NR'SOr. 
-SO^NR*-^ -0-C0-, -0-CO-NR'*-. -R~-0-. -R°°-S-. -R°°-SO-. -R°°-SO,-, -R°°-NRV 
-R~-CO-. -R°°-0-CO-> -R°°-C02-. -R~-C0NR*-. -R~-NR*C0-, -R^-NR^-COj-. 
-R°°-NR*-C0-NR5-. _rOO.nr*S02-. -R°°-S02NR*-. -r~-o-co-nr*-. -o-r°°-. -s-r"-. 
-SO-R°°-^ -S02-R°°-. -NR-'-R""-. -CO-R°°- . -C0NR''-R°°- . -NR*CO-R<"-. 
-NR'-C0-NR^-R°°-. -NR*S02-R°°-. -S02NR'^-R"°-Xtt-0-C0-NR'*-R"*- : 



R^: AD-^'>. -R". Cj-eT^^l'^^-'i'^ C2^y;V=^-;W -OH. -SH. -N(RV 
-CHO. -C02R^ -C0N(R^)2. -NR*C0-R°. .NR*CO-(Sm$nTUT'b«J:ViT 

U-;V). -nr'*-co-nr^-r°. -NR'*S02-R°. -NR'^so2-(«m^nTV^T'bJ:Vi7 

U-;W). -0-R°. -S-R°. -SO-R^ -S02-R°. -S02NR^-R°Xll-S02NR''-(«^^ 

nx\>^x%^\^^T^)-)V): 

W : CHXJlN ; 

Y : -CONR*-. -NR^CO-> -NR^-COj-. -CO-. -R°°-CONR^-. -R°°-NR'C0-. -Cz-e^ 
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-C2^7Jl^=¥—U>-mL*C0-. -o-r^^-conr"-. -o-r"-nr''co-> -s-r'^-conr'^-, 

-S-R°°-NR'*CO- , -SO-R°°-CONR''- > -S0-R°°-NR'*C0- ^ -NR*-R°°-CONR'*- . 
-NR''-R"'-NR'*C0-^ -S02NR'*-> -R°°-S02NR'*-, -NR'^CONR^-, -CO2-. -O-CO-NR''-^ 

-o-R^-. -R°°-o-. -c(=n-co2Cm7;v^;1/')-nr'*-> -c(=N-so2C,^y;i^=^;V)-NR'*-. 

-C(=N-S02NH2)-hfR*-. -C(=CH-N02)-NR*-X«-C(=N-CN)-NR'*- ; 

;K -CN. -CONH2. -C02HX^i-C02rC,.6T;l/^;^ ; ^ViJiR2Jj^tXR22:^)i— 

^T^f tlT ViT t) J: \^^Ci^7)V=^ U>tL VXR''l^XSR^i)^m'^'t^mi^:^ 

\^nmxitm^^^mmi^xh^\^^ ; 
nr t> J: 5^ ^ D 

YTJ^-CONR^-X^-NR^CONR^-TfeD. ib^-D. a)X;«>^j^'&> -R°°-^ -0-. -R°°-S02- 
Xt^-S02-R°°-> (ii) X7(>^-S02-. -NR*-> -NR'^CO-, -NR'^SOj-^ -NR'*-R°°-Xli-R°°-S-> 
d^O. Az&^^Sg^^Vi^OT;!/:^;)/. (iii) X^«-R™-NR*-. -R"-NR*-C0-X « 

-R°°-NR'^S02-> J^'^-^. Aj0^«ttfim®>^iJ7D7;v^^;i/XJS^iS^^O7x:::;V. (iv) 

mm-^nrzCi^7)l^}Vy S02-C,.67;i'^;i/. CONHz. COzHRlXCOa-Ci-eT;^ 

^;l/))0ie>®#^$n^Sc9^-Tr«tt$nTViT=fea:Vi7xnjK Xit. (v)Xi^>^ 
-S02-> -CO-X}i-R°°-CO-, r2'S:I/r22jj,i^;^{^jj^ ,5,^^ BJJl^^M^T^^M 
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* b < «^^ic 6-10 <D-m-^^^mit7mmx'$> o , hi^^<? * u < ^i- 

ic7K«^b$nfc^»*^^-r^o $f^b<ts. tius?;)/. H^e^xjK fus-:^- 
;k ifU:$^i^3:;K -r^iJ^yj;!-. hou;k tfp'Ji^;^ g^xx;K :7U;u 5^ 

TyU;K H7\/UJK -rv^^T^/UJK :t^l3-yU;K -rV:t^i:J-^/UJK 

10 
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e^;K tr^^>?-;K 7-iiVi-;k v?7if/'?-;K x h^t: hd:7 5::i;k 

bT«. 3-71fbS/i7 D [3.2.2] y :^>-3-'f;K 8-7lfb*v;j7D[3.2.1]:t:^^>-8--f 

mmiz^^. 1,1-. 1,2-. 1,3-. 1,4-. 2,3-xm,4-z^^ jvm(Dm^^mf)^^M\zmR 

•e^JAt^. 3^-jii:)-^^f3i^-m&} t\t.. 1,2-. l,3-Xt^l,4-7x:::l/> 

x\t. m^it. '>^J7D^^^1^>-l,l-^^-1';K t!DUi^>-i,2->^-r;K bus^>-2,3- 
>?-r jv. b^ u >^,4->^^ ;v. b^ ^ v^>-i,4->5-r ;i'^:^5^vf e> . 

m^it. rMm$nTiiT'fej:i/iCi-67;i/^;i/j slzj^ ram$nTVixt>.fcViCi^ 
jff^b<«. ADrJr>s:ii^o-c,-67;v^;UTab§o 

a^:-ADy>. -->^D7;l'4^;K -^5rO^. .7U-;I/. -OH. -0-Cy^7)V^ 
JU. -0-7U~Jk -0-5^i^P7;i/^JK -O-^-xPlS. -NH-7U— -NH-v^i7 

p 7;p=^;u. -NH-^-T^- p^. -NHz. -NH-c,^7;i'^;v. -N(Ci-67;w^;v)2- -conhz^ 
-coNH-c,.67;i/^;i/. -NHco-c,.67;v=^;v. -con(c,^7;1'^;i^)2^ -co2-Ci^7 

-CO2H. -SO3HS -S02NH2^ -NOaiS^rX-CNo 

rfi^fe$nTViT'bJ:Viiss^i^nfe->i^P7;i/^;i/j jtr/ r«M^nTViT'bJ:Vi 
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T«^$n/cCi^y;v^>'V (cf3#). .0HTfi4^$n:fec,^7;WV, -coohts 

OH, CN, NO2, NH2. CONH2. C02-C,.37;V^;V. AD^*>T'Mm^nTViT'b 

oy>xam^nxvix=b.tv:»ci.3T;mr;p)d^e.M^$n^STem$nfc:7x 

«2 w^A^nfcS^Sb. msm^\-m<t-^nx (sox«so2) vixt)J:<^ 
Ni^^Ptoxtic,^7;v=^^;v&^*r ^. -Cfiij^ti. -CH2CH2-. -0-CH2CH2-. -CH2-0-CH2-. 

-O-CH2CH2-O-, -CH2-S-CH2-> -CH2-S(0><:H2-^ -CH2-N(CH3)-CH2-*^^tf 5>nx 0 
^ b < H-CH2CH2-RlJ^CH2-0-C3J2-X2&'5. 

:^mmit^<^ (I) (n) ic:fev^x. m^m-B}x\tR^t)m^m^'&.'t^^'^ 

(I) (n) {c:feViX, $f^bMb-&i^tmT©^b'&tlX$.^ : 

(i)A*^. Km$nxv:>xt)J:Vi7U-;K mm$nxv^x%J:Vi^T-nmxita^ 
$nxvixt>J:ViS>jj7DT;i/^;vTfe€)'fb'&t!o Mic$f^b<«, gm^nxvi 
xfeJ;Vi:7x:^;i/Xt*©^^tLXViXt)J:Vi^5^n;KxfeS'(b'&«^. Ji^iJ-^ *5 

OH, CN> N02^ NH2. CONH2.- co2-c,-37;v^;i/> ;\D^'>xgm$nxvi 

X t) J: ViCi.aT O-C/N O y >Xfilfe$ nx V^X 'b «fc ^^Ci.z7)V^)i^)&'(^ 

so2-(ADer>xm^^nxviX'b j:i.iCi-3T;i/^;w e»3ii^^n§^xfe > ^ 
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~3fi©;Nn^r>. OH, CN. N02> NH2, C0NH2, co2-Ci-3T;p^;w. ;Nay> 

(ii) X)&^. ^-^^ -R°°-. -0-, -SO-, -CO-, -CONR^-, -NR*CO-, -SO2NR*-, -R"*-0-, 
-R'^-S-, -R°"-S02-, -R°°-C0-, -r°*'-conr'*-, -r'^-nr'^co-, -o-r°°-, -s-r"*-, -so-r°°- 

3i«-NR*-R°°-Tib^'ft:^ti. eiJifc, R°°i:bT«c,.3T;b^i/>, mz.ca.2im 

(iii) B/5^ - X^^ns^b'&i^. Hlc$f^U<tt, v*^:73in;i.die>75:S 

(iv) Y:^^ -CONR*-, -NR^CO-, -NR^-COz-, -CO-, -R°°-CONR*-, -R"'-NR'*C0-, 
T;l/y:il/>-CONR'*-, -C2-67>'l'^— l^>-NR'*CO-, -C2^7;i/=^3llx'>-CONR*-, 
-C2-67;i/=^:::l/>-NR'*CO-. -O-R^'^-CONR*-, -0-R*'°-NR^CO-, -S-R°°-CONR'*-, 
-S-R°°-NR*CO- , -SO-R~-CONR*- , -SO-R°°-NR*CO- , -NR*-R°°-CONR*- , 
-NR^-R^'-NR'^CO-, -SOzNR'*-, -R™-S02NR*-Xi*-NR''C0NR^-XfeS{t;'&«fe. 
jf?*L<«, -CONR"-, -NR^CO-, -NR'*-C02-, -CO-, -SOzNR'^-XJi-NR^CONR^- 

T'^^^k-^t/c M(c$f^b<«, -CONR'*-, -nr''co-X«-nr*conr'-, m\zM-^ 

b < , -CONR^-X Jl-NR^CO-X ^ ^ 'fb'&'-^o 

^Vi«, Y7&«, -CO2-, -O-CO-NR'*-, -0-R°°-, -R°°-0-X«-C(=N-CN)-NR'*-X2& 
S^b^tlo M{C$F^b<ii. -0-R~-, -R«'-0-X«-C(=N-CN)-NR''-T^^{b^i^. 
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21 22 

(vi)D*^. (AO-ir>. CN, Aoy*>XJ10HTS^$nTViT'b<kViC,^7;V^>'K 

(S)-Nl-{exo-8-[(6-:7;V:ta^7i5' l/>-2--r ;V)P^^;V]-8-Tif tfv-^ a[3.2.1]:^t^^ 
>-3--r;W)-N2-(2-nhD:7xZ:;V)tfDU>^>-l,2-e^:^;V>i->^-y-5 h% (S)-N2-(2,6- 

v?i? n x-;V)-Ni-{exo-8-[(6-:7;i.:tn:^- ^'iS' l/>-2--r ;V)^^W-7lf H~> 

^ D [3.2.1]:t ^7 iS^ >.3--f ;V) t! D U >-\,2--Jt} S K . (S)-Nl-{exo-8-[(6- 
y)Vis-U-ry^\^ >-2-^ ^;V]-8-71f H'>i^ 0[3.2.1]::r ^ >-3-< ;Vl-N2-(2- 

hUy;V^n^^;v:7ai-jl/)k°DUi^>-i,2-5^:i»;i':^^-9-^ (S)-N2-(2-^7 a d 
-4-t: HD:^'>:7ai::i;V)-Ni-{exo-8-[(6-:7;V:tn:h:7:$' l/>-2--r ;V);<^>'V]-8-7i? 

t:->i^D[3.2.1]:ti^;$'>-3-1';i')t!nU>^>-l,2-i^:^Jl':^=^-y-^ (S)-N2-(2-^0 
n -5- K a X n;V)-Nl- {exo-8-[(6-:7 P ± :7 ^ >-2-'1' )^ ^ 

'^}lzy^U[3.2.\]^^ ^ y-S-iJV] tiO U i^>-l,2->^:^;V3j?=^'y-S (S>N2-(2-(^ 
o D -5- 1 H □ =^ V :7 X ::i;P)-Ni- 1 1-[(6- yjl^ui-y^U >-2--r }V) 'J 

i^>A-'i fa ij >?>-i,2-s?:to;i/^=^-y-^ (S)-n2-(2- t y 7 x - 

;i')-Nl-iexo-8-[(6-7;V:t D ^ 7 3^ V- >-2--r 5^;l/]-8-7lf H D [3.2.1]:^i^ iS' 
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>-2-'f 5";i/]-8-7-tf He^i? d [3.2.1]:^^ ^ >-3-^ ;U) ^ >X7 5 H, (S)-2-[(2- 

>'7 7 X y :^'>)^ 5^;i/]-N-{exo-8-[(6-7;i/^ D:?- 7 3^ U >-2--f 5^;i/]-8-7 

if ifi>^'0[3.2.i]^i>r$'>-3-'r;i/}b°DUv>-i-:^;i/^^-y-5 (sn-cN-v'Ty 

-N'-iexo-8-[(6-7;V:tn±7^ l/>-2-'r ;i/);>^5^;V]-8-7if Hv'i? U[3.2.\]:t ^ ^ > 

-3-^jV]:^)W%s. 5 H-r;i')-N-(2-i^Ty 7x-;i/)fcrD u >?>-2-;^;^3J<:^-t^^ h\ 

N-{exo-8-[(6-7;V:t 0:^7 >-2-< ;V);>t5^;i/]-8-7lf If v'^^ D[3.2.1]^^ ^ >-3- 

-f ;i/)-2-h HD4^>'.6-(tf^u>^>-i-:tr;V3i<-;V)^>XTa h% 2-(Tif/i>-i-*>'i' 

4^-;V)-N-{exo-8-[(6-7;i/:t D:^7^ l/>-2--r 5^;V]-8-Tif t''>:J7 D[3.2.1]:t 
:J7^>-3-'1';V}^>X7^ N-{exo-8-[(6-7 0:^7^57 l/>-2-^;V)^ ^;^]-8- 

7if fc*->i^ op.zijrti^tJ' >-3--f ;i/)-3-(t!^U f^>-i-:^3;i/3}^::i;i')if U >?>-4-*;i' 

3j^=¥-y-5 H&t/2-(3-7lft:e^i>0 [3.2.2]/ ^>-3-:tj;V3j^-;i/)-N-{exo-8-[(6-7;V:t 
D:h7^ l/>l2--1';P)pt5^;i/]-8-7-tf tfS^^ n[3.2.1]:ri^i$'>-3-l';i/}^>X75 He 

:^mmit^m (I) (n) (.uT. ^^mM^t^mi Lmm-r^^^^^ 

^/t. (I) Rr;^ (n) {Cl^. :i#:p«g{:::feViT2^^0J^b^%3^«^ 

\i^y^^m^-t^MtLX\t. m^lt. Prog. Med., 5, 2157-2161 (1985)-^ 

^u(Dmmi mmmjs. 1990m ^7 m^'i'WLmi63-i9s\ztm(omi)mvf^n^. 
m. ^m. mm. zfu\^'t>m. i^^^^m. ■7^>m^ y^jvm. -^^ 
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e>n^o :$:^Bji^. ^^Bj'fb^ti (I) RtK (n) MrJJic^<Di&<z)^@<^7K 

if-mmit^m (I) J^tJ^ (n) ^cr)S2js:#*&^§vi«gm»© 

4^->;V»^^#Vf^C:t*^"e#v ^n6©«S^i:bT. |?!l^J^^O-> (Greene) 
'BCiS'Ov^y (Wuts) rprotective Groups in Organic Syndesis (||2)K)J l^fB^<^ 

BPCD-fb-^tl^. hSSB, W098/37064> EP-416581. GB-1345872. WO98/50534 
^(im.'SaSEMX. J. Med. Chem. - CMm. Ther., 19: 105, 1984fc§B^$ nX^S 0 > -^n 5> 
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it^^ (ma) ^^h^m (IV) tKm-^-^^Z-tlZ^K) (na) * 

7^]^i\:^m (na) 75>'fb-&ti (ma) tV-^mmmxi^^ih^m (IV) 

^cD/NO'i^Wk^'fbTK^^. v?x5^;vx— t-;k x h ^ t H □ :7 7 >(TnHF). 
T~JnMT, J?^ b < ti. -20'C'-60'CTfT'5 . ($f ^ b < h U X5^;U7 

v^-f v:7'Dtf;ux5^;i/T^>. N-p^5^;i'^:;i^3i>u >> ifUv>x 4-(nj^-5^ 
p^^;VT^y)t!U':?>^) ©#^ETic:SjiS$it^w, sis:^R?&Jc5ifT$-&§ 
±T^?ij7^:i'&dia&^o L'/?>^OHTfe§;^7;i/7j^>m'fk'^i^ (rv) <lr^ffl1"S 

li-a-^J (i,3-v>'iJ7n^^i/;i/;tr;V3i^>?-i'$ H(DCC). i-x9^;W3-[3-(i^^^;i/7^ 
y):/D tr;i']:i7;i/3}?>?-f 5 H(wsc)^ :i»;i/3l?x;v>?-r ^^V— JWcdi). Bopli^ 
(Aldrich. ^H). e^7xx;UU>m7>'K(DPPA)^) 0. ig'&lC 

ckoTJi. Mic^JP^J (^r!i^ti\ N-bKD:^>>7.i:7 5>>^5 H (HONSu). i-hH 
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U^iy^>'/h^)7V-)V (HOBt) m) <D^^T. VMM^'^h^^'^^^^^^ 

mm<D^wx'7^>it^m (ma) m^^^^z.t\z^^x7^]'it'^m (na) 
7.;v*>75 hMk-^tj (Hb) fi> mmt^<^ (V) ^fflvi. m^7->Mttm^ 

^tz. X*^-CONH-. -NHCO-> -NHSO2-. -SO2NH-. -R°°-CONR''-. -R~-NR*CO-> 
-R°°-NR''S02-, -R^-SOaNR'*- -CONR^-R°°-. -NR^COR™'-. -NR^SOa-R*-. -S02NR*-R~ 

(mb) O^c) 
2is:m^«:^;v:^>M^b^2^ (mb) tr^yih^m (vi) 
02|s:^BJ-fb^i^ (nc) ^m^z^&x^^o SjS:i*mi^^tc*3tt§T->;HbRiS^ 
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Off) 



:$^mmtr^>i\:^m (ma) x^t;!-:^-^^^^; (nic) h-iv->yi—hi\: 
(vn) xJt-^QXi^Kj^-^'&^^iiiiz^^^mmit^m (nd) ~ (nf) ^n^:^ 

XJV^^-jvr^pUT (nd) nJt^'r^7.JV-^:=.)V-(v->7i—Ht'^!^ (vn) 
iiT^^-fb^^i (ma) ^IS'&$ii-S^:ttc:i;J9#e.ns, Km^. J\n^>itm 

(ffla) fc^bT-i'v>'T:^-hYb'&^ (vn) ^mmx\t^m\zm\*^^^t.ifi 

^VTit^m (ne) Rrjf;?3;wtv- h-fb^tj (nf) tt. 75>'ft;-&i^ (ma) x 
\-t7)Vn-Mt-^m (mc) ^^fj^i^-r^rf v^>T^-b->fb'&ti(ix)<h. MIBx;v*- 

Yb^tKix)«> m-r^mT5^ HcDCurtius^fi, S§Vi«. -i^y^ hMb-&ti(vm) 

T^-5^b'&ti(iv)^7v'fb± h u '^A^cDT v{btim^©^i£^. )V-^ymx 
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^fe> ^ujit^m (ne) wmot!}v-^-ymt^m (mb) .fcOMfB^ii^it 

sic, ^U7it^^ (He) 7^>'(b'^J^ (nia) t (Vl) Comprehensive 
Organic Functional Group Transformation, 6: 499, 1995fB^C»::&ti ^ 0 > v'^T.^ 

5-;VT5>, ~^-i'V7°aH;i'X^;i'Ta>. H>'^^[5.4.0]':7>x^-7- 
x>^) (^m7K*:^hU'>A%) #ffiT. TSMb'&t! (ma) X 
» (VI) ©-:;&&2f:7.y>W*T«lx. ;^ViT"b-5-:^®T5>'fb-&i^ ($f^ 

i^<«, 0.5-2^*) ^Rm-^'it^^inz^y)m7tx'^^, iam^si&i^fBi^a 

tuf2'^7l/7^b^«^©aSl3Sfe^!^illCbT, TaMb^tJ (Ilia) Of^^O 

\z7)Vn-Mt^^ (fflc) ^^Bv^T, a^a):^3;wt-T--h#:^$si3i'^^^- 

R^ R''-L3 R'' R"" 



(Ha) (Eg) 

(^^'LH^iWa^^-To fiilTl^ilo) 
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Ti^mit-^h^j^j^. 7m<ttiv^A. t-:/N=^s^:^7U'>A. U5"'^7A>^'rv:/Dtf 

(xna) R^^ R^ 

— — ^s^^s — ^ — 

(xnb) 

^^^^y^Mk^^) (XI) -fk-gri^ (xna) 3iJ3:(xnb)i:S^rN;^ii:§2:it- 
T;^^r;wbSJ^i:^i. T$>'fb-&i^ (xi) iimmit^^ (xna) ^^i^^-ft 

jit^^}Fim\zmn-^'^^±xmi\:^m'^i!)^$>^o 

S)J (^4 lis. 20m. 1992^. 300) #lc:fB«©;^^;{>t#tf e*!!-!). 
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(nm) 

0^ ^^mit-^m (nk) XJi (nm) s#^::&?4Tfe^c 

(nn) (ft?) 

2|s:MSti^b-&% (nn) t^«i^P^k-&«^(xiv)Sr:«3':/>^U>:J^$-ti:> 
(Hp) ^#^;&^"rfe^o si^itc, mm«L*tbT«. ;\u^>. hU:7;V:tn 

2|s:S:^&lA> Comprehensive Organic Synthesis, 3, 481, 199lf2^©:&^{CtJeVi, X— 
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(XV) (ffla) R (Dq) 

Y(-C(=NR)NH-)<hf^'&-r^2^^0J>fb'a-^ (Eq) ^#^:;&?*T$)^o ^ 

Xb-a-i^ (XV) (nia) ^^Vi. Comprehensive Organic Functional 
Group Transformation. 6: 639, 1995XHJ. Med. Chem, 41: 271, \99Z\Z^WL(0^^\Z 

'^-Dxn^^^ifix^^o 

^mm-\9AA5m<tkm\zum.(D:)5mz'^-:>xmmt^ziii-mx^^. 

Y7&«-C(=C-N02)NH-*^feS2ls:^5^>fb'&#) (Hs) 75>'fk-&#l (lHa) 5:1)^ (XV) 
Sr^ Vi> Pharmazie, 50: 12, 1995XI3:US-5030738-^^^tC|a^O;^^lc:tte-Q XW^X 

R^^ R^ 




(XVI) ^ (Ht) 

B^i^tf -JyXh^^lf-^Wt'^^ (nt) JA, J. Chem. Soc, Perkin Trans.l, 

1712-1720 (1975), J. Chem. Soc, Perkin Trans.l, 1611-1617 (1994)^tKTetrahedron Lett., 
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WO 02/18335 

33, 5209-5212 (1992)\ZWM<D:^^\^^-^ TMiaT^^. 

:^mmi\:.'Bm'tm7^-t^rc^(^mnit^^ (Mi). (m>). (mc) (xi) t*. 



(xvnb) (xvmb) 
)^ xti (xnb) )n 



(xvnc) W 

mmt-^^ (nia) . (mb) 3S^tK One) I* . ^n-^ti^^ST ^ T s >it^m (xvna) . 
(xvnb) xii (xvnc) -fb^^^ (xna) X« (xnb) S5IBm5^^©T;v 

^^2 



1 i-i2i «22 rn r 

^ A-X-B-COL R R 3 

• A-x-B-coNH-n*, 7;5^/-x-^-'='^"0)„ 

(XX) 



(XIX) 



(^4>. p'lt^aS^^i"- l^^Tl^ilo) 
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C t fS.^. 1 RDf 2 \Z^-r^mmpK P'RXSF'\ts rProtecdve 
Groups in Organic Synthesis (H 2 US) J JCfSife^tlfcy ^ / ^X\-t:fy)V^=^>'}VM<D 

Bit. mTtKjtsm) \zii'§rz.ii\z^vm7tx^^, m^^t. T^jyjv^jvmt. 

}^m(D7i(.m<[:V^^A7)]^5.-^A^:^^>iZJz^m7cK!^.y^Jiy-(:z)VX 
}t:^)l:^=^)Vmt. 7.)Vy7ZL)Vm(D:t^V> (Aldrich, *ffl) ^to-^UUt^^ 

M.mmm\z^^m^tKJt^^mmvTmmx^^o 
mm. ^m\t. iam> mm. m^. nm^. ^m^ u^h^^y^- 

:!^mm<t^f^x\t^(Dm^mzm-m-^n^^(D i axi^ 2 m&.±^^9M^t 
hx^^-r^mMMmit. m^m\z^\^^xmnm^^^nx\^^^mmmmi^. mm^ 
Mm^m\^^xmn^m-^nx\^^^:^mz^-z>x^m-r^iit7!?^x'^^o^^\tm.m. 

:^mm\z^^mn^^(Drzi^<Dmi^m^<^tvx\t. ^nu nn. m&^mtim 
vie>ti^o ::(Dj:'5f3imi^m.^m\z^^^x\t. —•Dx\:i'tnu±(om^mni!)^. 
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^^^^ h u ^Am<Dmmi mmmmi^^^iyx\^^x%-j;:\'\m\x\t%mt. 
(D^z>fs.mmk m^M. i^mm mmM^^^vx\,^xh^^\ 

miyX^mt^^i^hx^^o 

b < imi-lOmgAcgy&tJi^T'^ 0 . inn* 1 IeIT'$.^Viti 2 [EllC^^ttT^^ 

/&^'3SST\ 1 B imnmm^mz^^nx^^r^. ^rc. m^mmtLxit. i^m 
^fcD*^o.ooi/{>^e.iomg/kg^ 1 B 1 m7bm.mw:mzm-yx^^r^o^^m\tm^> 
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^mmm\t. *^cD^3fe*icDS«iT^^4#02 000-25745 momm^ 

##^J1 a 

2-i^Do-5-^ h^z^T-^j >mmm.2.o gBLZU7%Mzih7i^M7mmio mi^s^^io 

##^?!J 1 b 

Tilt g^LT. 2-(t-y^;i/>?p^5^;i'>'D^S^)7ai~;i/T5 >(1.01 g)^^#fe. 
1 c ~ 1 g . 

##^J 1 b i:|5]^tltcbT, 1 c ~ 1 g©<k-&#lSrMBb:^c. 

2 a 

##f!!2 bS:y?2 c 
#5g-M2 atmrnzLX. ##^j2b23:t/2 c (D>fb-&tl^mBb;^Co 
2 d 
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2-^ D □^>if >^:t— MonatsheftefurChenue,96: 182, 1965^^®::& 

tmmm^'^^ ^^tm-m^n^r^^ smmtmmm^. mm^^^m. mmv 

■y-'JJV0.1inl=&5n^. ^taTl^P«1M*^UfCo RJt^^^&^MET§*U. B^l^o- 
- bDT;i'J>90mg> fU5^>0.07inl> i?^^ no^i5'>3ml^Jn^3^P^m#bfc. 

>= 1 : Z)XmmVX. i^-y}V:t V >-9-< 2-[N-(2-::: b □ 7 x:^;V):*J 
##^nj6~9J^lX3 5 
##^J 10 

Finoc-Pro-OH500nig> ^>5^;VTa >0.18inl. BoplSm721 mg]^U^S^-r V7°D f 
;VX5^;VT $ >0.52 ml^i?^ D D >^ ^7 >5 inltClJn;^^ ^?aT2^PBl40i5-Jt^l'^-« 

iy.T> ^^m^ t.m^\z.%m\.x. 7;v:ti->-9-'f;vp^5^;Ks)-2-(N--^>-:^>'^* 
y 11-24 

##^?ijl 0 hMmz.\.X. mm 1 1-2 4(D^b^il^^^iiUfc. 
2 5a 

Boc-Pro-OH50mg(ODMF2.3ml^?^l^^ ^^T^ 1,2,3.4-7=" b ^ fc H D-f V^/ U 
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>31 mg, DPPA 0.08 ml. h U X^;i/T ^ >0.10 ml^Jn^s ^UX'2^m40^W.WV 

fco ^T. 0mm b tmm\zmmhx. t- >^5";i^ (S)-2-(i.2,3,4-x h ^ t h p < v =^ 

2 5b 

pmm 2 6 

Fmoc-Pro-OH©THF^^*-30'C tCi^^P L , N-^ U >#^TiJ7 D O €m. 

A-2o'c~^MT?2i^rBiit*^u;rc. Kjt^^^mmm. mrnvx. (s)-2-[(2-s^Ty:7x 

##^SJ2 7-3 4RtK3 6 

##M2 6 hmm\zvx. mmm2 7—3 4ru?3 ecDib-^i^^siiii^fc. 

3 7a 

(s)-2-75 y ;pt^;vtf D ij 5^>-i-:^3;i//}^>^ t-:/5^;pxx7^;V7oo mg(D7^ bx 

h U;H0 ml^^tC, 2-y)V^t2 - h n^>if >0.17 ml^SltJ^j^m:^ U '::7 A320 mg^ 

mpLio'cxiommmwi^Tzo Kjt-m\z7^^Mxxmm:i^'^jvxm\iivrzio ^mm^ 

y ^ '-imm:i.^)l : ^=^^>=l : 2)T?*»SSbT. (S)-2-{[(2-X hn7a:X;l/)T5 

y}:^^)V]\fuv >?>-i-:i7;i/3t?>mt-:/5^;i/xx7^;H459mg)^#:^. 

3 7b 

(S)-2-3j^;i,5 H O U >-l-:fy }V:^>m. t-:/5^;i/X7. -t^JW (J. org. Chem., 56: 2624, 

i99mm(o:^mz^ r)mi&) . 2-7 a y ^>yx h u ;i/Rrx>?^ □ 37 xdu^ 
y HD u i^>-i-:!!3;i/2j^>mt->'*^;i'X7.x;v<&gsj^fe?fi^#)ibT#}^c. 

##^J 3 8 

(S)-2-fc h*n^'>^5^;nf □ U i^>-i-;^7;V3i?>m t-:/^;vxx5=-JK h U 7aix 
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##f !l 3 9 
4 0 

##^!l4 1 _ 
exo-(8-7tf fi-^ D[3.2.1]:t^i5' >-3-<;V)*JW^S >M t.>^5^;Vn::^5^;H02 mg> 

i^D-^b^^^^ - (@^mx5^;i/ : -N^-9->=3 : 1) X-mmVX. exo-8-7lf-8-{[3-(4- 

##f !l 4 2 

##^J4 1^|Wl«|{CbT. ##M4 2®'(b^tl^m3tb7to 

.^A368mg. 3^itt>^)^J^220mg^iM^xMux-mmwhrz. mmizMfam 

;l/(513 mg)^#:feo 

30 



wo 02/18335 



PCT/JPOl/07321 



##^J4 4 

^kHn7^>^ 7-fe.h>v:t»;V#>^^I^'^>>'>'W7S>^fflVi^ Eur. J. Med. 
Chem.-Chim.Ther., 19: 105, 1984lBifeO:&SfC^^£ViMai)®THF^^{C-:/-t-:/5^Jl'>' 

.#%^J4 5 

(exo-8-^>>';l'-8-T1f Hi^i^ n[3.2.V\^^ ^ >-3-^ }V)tJ JVJ-^S. >m t-7*5^;PX 
t^MMTU^frofCo »MLT. (exo-8-7-tf 1:5/^:7 □[3.2.1]:^ 

>-3--r ;H:j!3;wt$ >m t-:7*5^;vx7.-5^;u— ii vxmtt. 
m^m4: 6 

(exo-8-7if tfv-^ a[3.2.i]:^^ ^ >-3--f JV)^;!/;^^ >m t-y^;i'XX7^;i^— 
X. \&x(>-%-[i6-y}V^ui-y^ i/>-2--r ;i/)^5^;i^]-8-7if H->^ o [3.2.1]:*- ^ > 

##^J4 7 

(S)-2-[N-(2-x h D X x;i/);i3 tf a u ji^/j^ >M :7 1/ >-9- 

-1';i'P^5^;PX7.5^;i/67 mgODMFO.VS ml^?S{Ctf^U >^>0.03 ml^JP;^. M-^^X 

-mmx^fzo DMF&@*u, ^aiic7K^so^T@^mx5^;i/TjfiaiU;rc. 

i^^nvh^^:7^-(@^Mx5^;V : ^4iiJ->=i : 3)T^ilbT> (S)-N-(2-xbn 

:7 X - Jl/) k- D U >-2-:^J $ H (22 mg)<£#/Co 

#%^SJ4 8~6 3 

##«SJ4 7 i:|^:^lCbT. ##«?->)4 8-6 3 CD<k^tl^m5tLfc„ 
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(s)-2.[(2->7 y 7 X n jv)* ^ ;v] tf D u >^ (9h-7 ;v:t 1/ 

r.mi$bfc» sf&?^^Ma> mu\.x. isyv-i^j J\iu^)'^y-2-^i^■^^'^^- 
6 5-73 
4 a'-7 4 k 

##^J 5 S.t/4 7 ail^^gllcbT. 7 4 a~ 7 4 k (D^b^tl^MBbfc. 

##^J 7 5 

(S)-2-(i,2,3,4-^ h^t HD-f v:^y U >-2-^;V:^;V:^::i;V)tf DUi?>:iJJV'l^> 

^^A^D-7by^:7^ -(S^mxg^;W)-e*«MUT. (S)-if n U >-2--r ;v 1,2,3,4- 

7^h7kHD-fV=^/U >-2--f ;V -ir h >(34 mg)^#:feo 

##*BI7 6~8 5 

7 5 tm^iCbT. 7 6-8 5 ©^b-^^^^mBUfe. 

8 6a 

{exo-8-[(6-:7 )V^Ui-y^V >.2-^ 5^;V]-8-Tif k*->^ n [3.2.1]:^^ ^ >-3- 

|g«SbT. exo-8-[(6-7;V::rD:f-7^ l/>-2-'r ;V)^^W-T1?H->^ t3[3.2.1] 
:ti57i$'>-3--r ;VTS >z:SmJ^€:^'6®*^bT#fe. 
#^«RJ 8 6b 

##^RJ 8 7 

exo-8-[(6-7;l^:t D ^ 7 ^ l->-2-'f JV);^ ^;U]-8-y -tf t: ^-^ P [3.2.1]:^ ^ ^ >-3- 
<;V7=>-i^mJi:^ lH-^>y[dKl,3i:t=¥it>^>-2,4-i?:t>. h0x5^;VT^> 

Rr/THFO^'&^^^^^^i^-^i s^rai^*^^^-- RjS^m^Sb. @^mx^;i/tn-^ 
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< M ^ 5^;H-8- 7 if t: ~> n [3.2. \\^^^ >-3-^ l^^m^^^^sth 
8 8 

exo-8-[(6-:7;i/:tO:h7i$^ ^>-2-'f ;i')^5^;W]-8-7-tf t: v'l^ U[3.l.\-\-^i7^>-3- 
y-^^y-h TMS b T. N-~> T y -N'-{exo-8-[(6-7 n :^ 37 ^S? >-2--r )V) ^ ^ 

;i/]-8-7 if t: ^ D [3.2.1] :r ^ >-3-< ;i/ ) x ^ ;i/-r y T Mfe t b 

8 9a 

7K^'ftiU5^':7A7;i/$— 'i7A23mg^&THFlCM?^b, (S)-N-[2-(2-7'D t°;V)7x- 

;i/]tfDU>^>-2-;^;W3j?^-y-^ Fi40mg^jo;^fc^. 8o*CTn^Fpm#bfc, ^J^^^^ 

■7 h if ^ 7 ^ — (K^X5^;V)"rMl^bT. (S)-2-{[2-(2-y □ t!;i/)7 iX;W]T 5 / ] 
^ k° □ U >(112 mg)$:#7t. 
##|SJ8 9 b—S 9 g 

##{?y8 9 atl^itlCbT, ##^?!l8 9 b~8 9 g O-fb-^i^^SSitbiTc, 
##^31 9 0a 

7;W3f>#ffl^T. ((2S)trn u >^>-2--f JV)-N-[2-(t-::/ h^^^e^s^^^^ji/S^D^^e:^) 

7xx;V];^;i/7}K4^itS Fl71 mg^THF8ml^^lCzK^'fkU5^'>AT;i'5X':7A40 

^m^iyVi^yM^M.^u^h^yy^— (>^i7Dn;j^^>: x^y-jWS: l) 
TflM b 2- { [((2S) b° D U >-2-^ JV);^ T 5 / } :7 x y — ;i/(47 mg) <^r#fe. 
#%^J 9 0b 

(S)-tf □ U >-2--i' ;i/-N-(2-tJ7 n D "7 xx;V):^j Jl/;i^^-y- 5 Hsoo mg. b U x^jl/ 
7 ^ >0.6 inlSLr/^(Boc)20 729 mg<£ S?;J7 □ D >6 ml JO A. ^iai!'7^rBl5t*^ b 
Tco K«tC7K^JPAi^DD3jN;VAT*fitBbfco «ii^«ll7M^±h'J'^AT^ 
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9 0c 

D U >?>-2-:^j;l/3j^^i^^ P(399mg)^#fco 
##^J 9 0 d 

;H8 nmmzmmo.5 nilS.mo%/1^e^r>A:^3-4^>50 mg^lJO;^. tK^^H^T 

;VT5^^0'fbbT. l-[2-(2-fc Ha:^i/:7xX;i/)T-fe5^;V]H^^S^>(261mg)S:#:^c. 
9 1a 

^m(D2-y D-6-^5";^:^:7^ i/>&il*4 1 bxffl v\ ep-035i m^^^tB^ 

##^J 9 1b 

(tf^ 'J >^>-4--r ;v);^j;vA-5 >m t-:/^>>vxx7";v-^M^«)7'fe bx h u ;v 
A*a >m t-:/5^ ;wx7.x;v^iife©#^ ^ bT#;^co fab-ms:359 (m+h)*o 

##^J 9 1c 
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0 ^ i-[(6-:7 ui-y^u >-2--r tf^^ U )V7 a >-mM^'& 

m^mi^thT^TZo FAB-MS:259 (M+H)*o 
9 2a 

-3-'i)\^]tl}W^^ >^t-:/^;i/X7.-x;V^ii3tb;feo FAB-MS:345 (M+H)*. 
#%^J 9 2b 

FAB-MS:245 (M+H)*. 
##«»J 9 3a 

-f VX'<n5f^>KX5^;VXX5^;VSrM5^^bT^Vi.##««J9 i b^l^mtcUT. 
l-[(6- yJV:^Ui-y^U >-2--r ;V) 5=-;V] t: ^ 'J >-4-;^3 JUt}^ >^X5^;^x;:?. -t^;!/ 
FAB-MS:316(M+H)*. 

##^»J 9 3b 

i-[(6->';v:tn:j-7d7 ix>-2-'r ;i')^5^;V]tf^ij e?>-4-;i7;U3i^>mx^;vx7.5^ 
fc= SJ^;^^^^2L31b. i-i(6-y)V^ni-y^uy-2-^)V):^^)V]\£^^)i^y-4-:^)V 

3}^>m^^?ife@#:i:bT#75:o FAB-MS:288 (M+H)*o 
#%^J 9 4a 

ArzneimittelForschung/Dmg Research, 30: 1051, l9S0f&M<D:^^\Z^'DX. l-^>>^ 

mmm 9 4b 

w\^rco Km^'i^mmvxm^nrz±mi!)^ji^y-Mzmm\y^ iMzK^^b:?-!- 
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^)V7s)Vy 7 =.)V-m-^ ^ ^^;-)V-5-ti >m^#feo FAB-MS:249 (M+H)% 
##^319 5 

;i/)^5^;V]t!^iJ>^>-4-:t-;W<&®i5tl^i^c. FAB-MS:260 (M+H)*c 
9 6a 

^m^^^ t UT#fCc FAB-MS:162 (M+H)*o 
9 6b 

2-[(2-TS / X5^;V)T5 y ]^>^/X h U ;KDm'Ib^9^V>^lRl^. 4'ClC:feV^T 

a:>^/- h 'J ;VS:ilfeSI#:t UT#fe. FAB-MS:188 (M+H)*o 
9 6c 

>-l-^ ;i/)^m§m;'^ 5^JVX7.x;V^^feS^ ^ UX^fc. FAB-MS:221 (M+H)*. 
9 6 d 

##^J9 3 b tl^itlCbT2-(2-:;t-^V^5^^/Ui^>-l-^JV)^B«m^«f.fe®^ 
bT#:^c. FAB-MS:205 (M-H)% 

##^^!] 9 7 

^E^M^&SiifibfCo FAB-MS:189 (M+H)% 
9 8 

MonatsheftefurChemie,96: 182, l965i2«fe<D-.^-S«oT. l-y :^ZL)\.7.)Vy 7 - 
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JV^B^l^^W^VTCo FAB-MS:230 (M*)o 

mmm 99a 

v;i/:t=^5^^SSm^5^;VXX-7^;V$^||#tftJ|^i^^: bT#fc. FAB-MS:235 
(M+H)*o 
##«3J 9 9b 

b t l^iUfcbT, 2-->;^ 0^:^v';i.?r^->^m#m<&®3tb;'S:. FAB-MS:219 (M-H)', 
10 0 

J. Med. Chem, 14: 1054, \91\%ZWi.O:>'j5&\Z.'^-o T. N-(t!^ U >?>-4-'f ;i/)-^>XT 
SK— ig^m^MiSU^. FAB-MS:205(M+H)% 
10 1 

3-T a y tf u > > \/-r ;wb UT# ^ n^N-( t! u >-3-< >X7 ^ 

FAB-MS:205 (M+H)*o 
##^3J 10 2 

fCWSC-HCK HOBt2a.l»UX^;V'y^>^iDA. ^iaiCTl6BtFp11i#b/2:. 

^;U)^5^;P]t!^u v>-4-'r;i'):^j;w\*'^-i';w)if^u s?>-i-:*j;V3j^>^ t-::^5^;v 

XX5^;V^iE^@^ t l^X#feo FAB-MS:470 (M+H)*. 
10 3 

1-^ > i/;W2-^ ^;i/x;i'7 7 x;wiH--f 5 V'--;i/-5-:t» >^ «Ji b Tffi 
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^H^Mittfc. FAB-MS:489 (M+H)*. 
##^J 10 4a 

;i/)t! D u >^>-i-:^3 >m t-:/^;vxxx>^Miibfc. fab-ms:456 (m+h)*. 

10 4b 

UT. isyi^-{Hi6-y)V:^u±y^ v >-2-^ 'J >'^) 

tfDiJi?>-2-:^;V3i?=^^it5 \i~m^U^m^Vt^o FAB-MS:356(M+H)*. 
##^J 10 5 

exo-3-7 5y-8--<>>^;V-8-Tiflf>'^0[3.2.1]:ti7i5^>S. #^^J 1 0 2 tl^^ 
(D^&^IC^ 02-7 ai-;V^m#m N-(exo-8-^>e?;V-8-7lf tf->i!7 D 
[3.2.1]:t^t^y-3--()V)\iy:x:.^)V-2-tl)V-e-^-^^}'t\.rc. ;in^Xi$' 

-;K2-^;V3i^=^-y-5 H-j^mm^r^;i/:7 7X^:UT#fc. fab-ms:307 (m+h)% 

exo-8-[(6-7;l^:^P^7:5='l/>-2-'f;H^5^W-T1fHv'^D[3.2.l]:^^^>-^ 
;l/7 5 >Z7 mg(D-J^ UU:^^ >mmz^ D D^m4-X h □ 7 3iXjV23 mg. Em 

7Km:^hU'^7Ai6ing^jbn;^. 40^F^m*^m. (s>N-(2-xhn73ix;i/)tfDUe^> 

Rj;&^?alC7X^Ja;^T@^mx5^;VTJft fcB bfco ^^]i^*S7mm:^ b U ^ A-Clfcit 

a^bfc. nm.^7^>m^u'^hvy^7.t}yA^n-^h^'yy^-(0^ 

X5^;l/ : ^^1^-> = l : 6)lfiftiSibT. (S)-Nl-{exa-8-[(6--7>'l':ta:f:7 3' l/>-2-'l' 
jV)^5";V]-8-7-tf H->i:7 P[3.2.13:ti^^ >-3--r ;Vl-N2-(2-X h P >'xX;V)\:f D U 
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2 ~ 3 4J^r;3 6 ~ 5 8 

(S)-N2-[2-(t->^5';i/>?p< D ^r>')7 xn;l/]-Nl-{exo-8-[(6-7;i/:t D :f 7i5' 

K22n)gC[)>^tJ7DPp^i$7>^^f'xh^:/5^;Wy>^::^'^A:7;V:t7'1* F 
(1.0MTHF^I^0.07ml)^Jin^. 2BtFBl^|s^bfe. ^iSJ^^{c:7j<^jn;ixit^x^;i' 

u-^ hUy i7 7.13^ J>.if U-^ h ^"yy >( -{mmx.^)V)-vn^\yX. (S)-N1- 
{exo-8-[(6-:7;i/Pe-D±:7i57 1/ >-2--r J^^^^iVl-S-TIf t'v-^ □[3.2.13:^1^ ^ ^-S-'f 
;V)-N2-(2-t HD^^>':7i-;V)k°niJ>^>-l,2-S?;?j;V3^^-y-5 H(19mg)?:#fCo 

mMm 6 0 ~ 6 2 

m^miRx^s 9 tisi^fcLT. mmme o—e 2(oit^m^mMvrco 
mmm e 3 

exo-8-[i6-y)l:tU±y^ lx>-2-'1';l')^5^;V]-8-T1f t*~>^ □ [3.2.1] :t 3^ >-3- 
>^ a:Ii;i/X7.5^;l'592 mgt T-k h U ;i/20 ml©?g-&i^lC, (S)-2'- 
->7y trDUS?>-2-;it»;i'/}?4^1t:=:U h*3l5mg. l,8-i?T1f fSxi^ a [5.4.0] '^>-7^ 
j^-7-x>223 mgSLt/^T-fe hx h u ;H micD^^i^^iP;!. ^^a'rl7^P^1^^^b:fc. 

A=i/99) :7^;vmi52mgii^iJ7y-;v^]bn^. MJETTm^ux. 

(S)-N2-(2-->y y :7xXJV)-Nl-{exo-8-[(6-:7JV:ta:?-:7 3' l/>-2-'f ;i/)^5^;V3-8-7 
lf h*'>^ 0[3.2.l]:t^ >-3-'f HD U >?>-l,2-v?:ij;V3}^^lJ-$ 7-7;^^*^ 
-7jcfPi^822 mg^ilfi#^0f±@#:i: LT#fCo 
^»!I3 55ttJf6 4~7 0 
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2-l[(S).H{exo-8-[(6-7JV:t D:f7^ l/>-2-^ W-Tlf HS/^ P13.2.1] 

[3.2.1]:*-^?^$' >-3-i' ;w)^;wN'^^;v)tf P u e;>-2.:^j;v:^^;w]7^ 

^JIM7 2 

2-7 S y -N-{exo-8-[(6-:7;W:*-D^7^ V >-2-^ ;V)^ WS-Ti^^Hv-^ 0[3.2.1] 
hU^7i.7K^M30inl^JD^. @tmx^;V50mll:-a!±5b. W^e^^fO^ftm^-^^Jfe 

/PS) -e^sibfem. i^mx^;vfcn-^=¥i^><^ig^^^*'^^'^^^'^' 2-[(2- 
/7 nD-<>i^;w)TH y]-N-|exo-8-[(6-:7;v:tn:?-7iS' i/^-a-i- ;V)^5^;V]-8-Tif 

Hv^ D[3.2.1]:t^i5'>-3-<;V')^>lf^ Hl87mg=£:«i^tl-2yc^9ibT#fco 

(R).N-{exo.8-[(6-:7;^:tD:^7i5' l^>-2-^;l')^5^^V]-8-71?H>.^ D[3.2.^^^ 
>-3--r M D 'J >?>-2-*;i'3l?:i^U-S H250 mg^DMF 8 inl©?g'&tl(C2— b D 
:7 xn;VS^1^131 mg, WSC • HQ 138 mgRtJ^HOBt 97 mg^UO^. ^taTlU^r^^m 

;VA=0/'lOO~3/97) 't'iltigbT^enTSiS^^^^y-^HOml^^l-^ ^"^ 
;V^57mg&jJpAfem. (R)-N-{exo-8-[(6-7;^:tD:^7 
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;i/)T-fe5";^]h!au>^>-2-;^3;i'^^-y-^ F -'y^)\^W&m mg?:iife*^Hte@#^ 

^SSM7 5 

(R)-N-{exo-8-[(6-:7 D :h :? ^ l/>-2--r ;V);><5^;i']-8-7if Hi/ □[3.2.1] 
2-nhn7x-;MV->T:?— hl24mg^linA^ i?aT24Npr«mi^bfc. 

it-^-^Xs (R)-N2Hexo-8-[(6-:7;V:^n:J-:7^ l/>-2--r;V)^^;V]-8-7lf Hv'^ D 
[3.2.1]:ti'^>-3-'f ;V')-Nl-(2-^ huy jL-)V)\fuVi»-l,2'^Jtl)V^^-^^ H — 
7 ^;i/migl64 mg^ltfe^^B LT#fc. 
II»J 7 6 

mg3^t>*2-:7x:=.JW^,&^Ml20mg^*g'fb;?^5^1/>3inliC^^iU, dtllCWSC • HCl 
140 mg. HOBt 98 mgBLZS h U X5^;VT 5 >0.25 ml^Jn^. ^iStZlTiel^r^itit U 

110 mg^PMx5^;no iniS.U^;<i5' y -;no mi\zmm\^. 4 MJ^'fbTK^-gtmx^ 
LT. N-{ i-[(6-:7;i/:t o :f:7 ^ 1/ >-2-< tf u i?>-4--r ;W} fc' 

7 xX;i/-2-:^7;i'^'^-y-^ H-:^mJ^75 mg^il^^B^B t bT#fe« 
^M^«J7 7~9 8 

^mm 9 9 
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Organic Reactions, XII, 356 {l962)mm<D:^mzm^^ l--<>v;KN-{l-[(6-:7;V^ 
^/-)W5-iJ)\^^-^^^ H400 mg<D^^y'-)n ml-THFS ml^^^^l^»i<^^ 

^ D □ A -@^Mx5^;i/>?)^ e> Wi^ra UT. 1-^ >i?;KN-{ l-I(6-:7 
^Jg^^J 10 0 

NKexo-8-Tlftfv'^n[3.2.l]:t^^;5'>-3--r;i/)H7ai-;K2-*;l'd^^1tH H-:^ 

-2-< ;v]-8-7if u[3.2.\v^!7 ^ >-3--r H"7 xx;v-2-*;v3i^=^-y-^ 

-i.r>^i^267 mg^i^-feJ^^B tl^'^^fe- 

^m^^i 10 1 

N-> T y -N-Mexo-s-Lce- y)Vi^ui-y^v y-2--( ;V) ^ 9^;V]-8-7 if H ^ n 

[3.2.1-]^^ ^ >-3--r ;V)-0->':ii-JW V 1/T86 mg> (S)-2'-vTy t: D U >^>-2- 
*;i/3}^4^-y-rHJ b*43mg]^t)^DMF0.5ml©?g'&tl^l00X:T?2^F«m#Ufc. i&5^^ 

/>:7DP*;Vi.=l/99~4/96) XmmVX. (S)-l-(N->'T/-N'-{exo-8-[(6-:7;i'^ 
Ui-y ^U>-2-^ ;V)p^5^JV]-8-T1? H->i^ D[3.2.1]:t^ 3? >-3-^ JVl^l^VA'^ ^ 1^ 

^;V).N-(2-->7y yxx;i.)Hou-:?>-2-:^>'i'^^'y-^ H47mgS^'fe#^ai4H^^ 
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^J60il 10 2 

2-y x.::i)V^M.mm4Q0 mgCD h;VX>10 inl^?^lCDPPA 0.45 h U X5^;i/ 

nQrc\zx2mmmwLrco K^M^mu^-v^mv. mmmm7i<imi-h^J^2x7i^^ 
fi^5o mi^ip^fem^ B^mx5^;i.Tjsmufcc mmm^m^-kmyKx-m^v. m?^ 

iir T -fe h X h ij ;w@^^x5^;i/;e»^ e»S^^bT. if^'x x;K2-:^j ;v>''^ ^ >m 
i-[(6-:7;i/:tD±7i$^ i/>-2--r v>-4-i';pxx-^;p — itm:S44o 

^SS^^J 10 3 

(S)-l-({exo-8-[(6-7;i':^D :^:7 ^ l^>-2--1';i');>^5^;H-8-Tiftf$^i7 □[3.2.1]:^ i7 

;$'>-3--r;i'):«j;W';^-f;i/)t!nu>>>-2-:*j;i'^>m t-r^^;vx;^7^;i/96.3 mgOi? 

^'T>i7 >7$ >i^m*l48.8 m%BClS-J^ V t!;i/X^;V7$ >0.20 ml?£J]ll^"r 

(s)-N2-(T >^ >-i--r ;i/)-Ni-{exo-8-[(6-7 n :^ :7 1/ yv):^ ^)V\-%- 

Tif If ->^^ □[3.2.1]:^ ^ iS' >-3-^ ;W) tf □ U v?>-l,2-v^:t»;W3j^^1t5 H(102 mg)^ 
^»J1 0 4:S:rXl 0 5 

^Mfiii 0 zim.o'H^^t.wmzx^'z.mMmi o 4]SLt;^i o sc^^b-^ti^M^t 

10 6-109 

^wj 10 3 'BciS'm&m s 9 semoi^&iSiiii^ii;: tx. %im\ loe-ios© 
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^»J110 

fco # e> n^cBS ^ ij >r ;w:i3 ^ A i> n -7 h ^ ^ 7 ^ - ^ ^ / ->'^/ ^ 
□ D4^;VA=o.2/2/98~o.4/4/96)T3^mbT. 3-t H n:^v'.2-(H-^U ^^>-l- 
ir-y-^V >-2-^ )V) ^;V]-8-T if H V n [3.2.i]:t ^ 5 ^nmrnm 

300tn^XSDMF3mi(DB^m\Z. HOBtl25n>g, WSC • HCl 209 ingRt^ U X^;V 
TS>0.35inl=£i)P^. ^?aTn7^F«#Ufc. RfS^fc^^^mTK*^ b U '^i^^K 
^?g30nd*Jq^. B^mx5^;V30mlT'3lHlJAUibfc. W^S«r7K. ^fP^m^KTl© 

A ^ n -7 h ^' ^ :7 ^ -( ;^ y -JV/ ^ ° ° *>'^^=3'^97)TS«© b 

N-texo-8-[(6-7JV:tD^:7^ l/>-2-'r JV);< W8-71f t'v^ ni3.2.1]:i-^^ >-3- 

Ph : Me : ^^^^^ Et : iPr : 2-:/D t°;V. Bn : -^>i^;K Ac : 

T't^}^. Ms : ^:$'>7.Jl/5j^-;i/. cHex : z^^U^^zy)V. TBS : t-Zr^)\^'^^^ 
;1.>>U;K Boc:t->^^^->:^!3>'^^:^''^> REx:##^J#^^ Ex:^WJ#^^ Cmp : 
'fb^tl#^. Str : mm^> Pos : ^-^fi^K. Sal : ^ (^SfB^ : :7 U -{^^ ; HQ : ^ 
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; Ma : >m^ ; Fu : y^JV^M ; Ox : i^zL^M^ : ^^}tm^^t<D 

itm^^h. m^\f. incm-^m^^M^t^o). Dat immit^m'is^vt (fp: 

FAB-MSCM+H)\ FN : FAB-MS(M-H)\ EA : 7C^:$^*ff^(%) (Cal : It^^S ; Fnd : 

i7<Ddm. MP-.m.^. cc))„ 
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|rex| 


Str 


Pat J 


la 




vlSCm/z) : 143(M') ; IR(neat) : 1622. 1586 l^yj. 
J38cm-' ; NMR2(300 MHz): 4.02(2H,bis), 4.60(lH,s), 
>.14(lH,dJ=8.7).6.26(lH.s),7.U/CiJi,s) 1 


lb 


QTBS 

] 


VlS(in/z):223(M^; lR(neat):3472,3378 2955 2930 Ib^^^^^ 
1505. 1277. 1227, 925, 833. 783 743 an^ ; 
\fflz):0.24(6H.s).1.02(9H,s),3.50(2H,br s).6.59-6.83(4H,m) 


Ic 


Me J 

W 1 DO 


MS(m/z) : 237(M') ; IR(KBr) : 3475, 3387. ^y?**-^^^- 
2859, 1615. 1484, 1283. 1171. 961 f^^l^'j^^^ 
(300 MHz): 0.24(6H,s). 1.02(9H,s). 2.17(3H.s). 3.67(2H, 


Id 


TBSC^^Me 


1236 1164 1006.970,875,862,839,780cm'; NMR2(300 
S: 0 J5(6H,s), 0.97(9H,s), 2.12(3H,s), 3.33(2H,s), 6.54 


1 ^® 


TBSO-^CI 


1497 1263 944 839,781cm"^ l>JMR2(300MHz):0.17(6H, 
l)%9^9Bl\sf&^\ 6.58-6.67(2H.m). 6.79(lH.d. 

T O 1 


If 


TBSO'^NOa 


Ms[m/z) : 268(M') ; IR(KBr) : ^484, 3355/^^^^l^t^^^ 
2856, 1564, 1230, 969, 872, 838cm-' ;1^(3CK) MHz). 
0.19(6H,s), 0.98(9H,s), 5.78(2abrs), 6.71(lH,d,J=9.0), 
6.90>6,96(lH,m), 7.49-7-D4(lll,m) . ^ 1 


Ig 


1 S^Me 
TBSO 


MS(m/z) 237(M'); IR(neay29M. 2857. 1701 i 
\^54cm-'; 1^2(300 MHz): 0.20gl^s), 101(9^^^ 
(3H,s),3.58(2H,brs),6.28(lH,dJ=7.8).6.33(lH,d,I-7.8). 

6.86 (lH,ddJ"7.8,7.s) 1 


r^N-P CO2H 

r 0 


FN : 232 1 


1 2b 




FF : 274 1 


2c 




FP : 248 


1 ^ 




FN : 233 1 


3 


O-S CO,H 


FAB-MS:264 (M*) 1 


4 


(^NCO^H 


FP : 248 
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5 


OJJ H ^ 

C'NFmoc 


MS(in/z):457(M*); IR(neat): 3332, 3017, 1701, 1502, 1340, 
1278. 1119, 758, 741 cm'' ; NMR2(300 MHz): 1.82-2.38 
(4H,m). 3.52-3.84 (2H,in), 4.08-4.68 (4H,m), 6.98-7.83 
yilrxjJijf o.iy-o.Zo ^ljl,inj, o./o v.lJi,Dr S) 


6 




MS(in/z):440(M'^; rR(neat):3261, 2955, 1697, 1683, 1451, 
1418, 1355, 1127, 910, 761, 734 cm-' ; NMR2(300 MHz): 
1.90-2.54 (10H,m), 3.28-3.72 (2H,m), 4.16-4.78 (4H,m), 
6.97-7.82 (llH,m) 


7 




MS (m/z) : 481(M") ; IR(KBr) : 3401, 3261, 3007, 2957, 
2896, 1679, 1528, 1478, 1438, 1355, 1336, 1264, 1176, 
1 128, 1090, 1035, 990, 908, 764, 742 cm-' ; NMR2(300 
MHz): 1.90-2.25 (4H,m), 3.38-3.68 (3H,m), 4.28 (lH,brs), 
4.43 (lH,m), 4.62 (2H,m), 7.15-7.45 (9H,m), 7.61 
(2H,d J=7.4), 7.76 (2H,dJ=7.4), 8.55 (lH,br s) 


8 


CN 

^ ^'^NFmoc 


FP : 456 


9 


CN 

CI QJFmoc 


FP : 472 


1 fl 


BnNH^O 

^_NFmoc 


MS(m/z):426(Ml; IR(neat) -.3345,2962, 1675, 1560,1424, 
1332, 1261, 1132, 1091, 1028,740 cm-' ; NMR2(300MHz): 
1.62-2.14 (4H,m), 3.36-3.72 (2H,m), 4.14-4.58 (4H,m), 
7.04-7.82 (13H,m) 


11 


PhNH^O 


MS(m/z):412(M"); IR(neatV.3315, 2883, 1696, 1602, 1196, 
1121, 986, 909, 758, 740 cm"^ : NMR2(300 MHz): 1.60-2.12 

mS "? "^ie-^ 72 CSi m") 4 16-4 62 ^4H m"> 7 04-7 82 
(13H,m) 


12 


Pr H 

c jsirmoc 


MS(m/z):490(M''); IR(neat):3371, 2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm"' ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (llH,m), 8.34 (lH,d,J=8.0) 


13 


91 H 

\ jNrrnoc 


MS(m/z):446(M*); IR(neat):3385, 3302, 1698, 1524, 1442, 
1417, 1354, 1337, 1120, 939, 741 cm-' ; NMR2 (300 MHz): 
1.86-2.58 (4H,m), 3.36-3.77 (2H,m), 4.06-4.66 (4H,m), 
6.98-7.84 (llH,m), 8.30-8.40 (lH,m) 


14 


MeO H 


MS(m/z):442(M*); IR(neat):3314,3008, 1699, 1670, 1602, 
1535, 1425, 1253, 1125, 1024, 760, 739 cm'' ; NMR2(300 
MHz): 1.88-2.56 (4H,m). 3.43-3.82 (5H,m), 4.12-4.60 (4H, 
m), 6.80-6.88 (lH,m), 6.90-7.84 (10H,m), 8.30-8.44 (lH,m) 


15 


er H 

^NFmoc 


MS(m/z):490(M"'); IR(neat): 337 1,2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm"' ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (llH,m), 8.34 (lH,d,J=8.0) 
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^3? H 

16 I CT I 



Fmoc 




20 



21 



IFmoc 



"1 ^^Fmoo 



22 




Fmoc 



^ I CI ^Fmoc 



I O ^ 



MS(ni/z):480(M*);m(neat):3420,3302, 2958. 169^1^^^^^^^ 
1531, 1453, 1320, 1170, 1120,758 741 cm M lSJ^C^O 
MHz): 1.86-2.50 (4H,m), 338-3.76 (2H^). 4.08-4.64 (4H, 
m), 7. 08-7.84 (llH,m), 8.08-8.32 (lH,m) 

1430 1129, 815, 761, 737 cm ' ; NMR2(300 
1 16 (3hS. 2.44-2.64 (lH,m), 3.34-3.80 (2H,m), 4.10^.62 

(4H,m), 7 .22-7.84 (12H,m) - 

MSfm/zV454(M^; IR(peat) : 3 305, 2963, 1695, 1525. 1450, 

1.30 (6H,m), 1.85-2.30 (3H,m), 2.51-2.g (IH^), ^-g-^-J^ 
(lH,m), 3.38-3.70 (2H.m), 4.13-4.62 (4H.m). 7.02-7.44 (7H, 
m \ 7.46-7.87 (5Hjn) . 

MS(m/z):490(M*); ^n^^) • 3317. ^^R^ Jim 18^ 
1A91 1179 1126 909 735 cm 1SMR2(300 Mm^ ij;OU 
i^lJcS, 3^4-1^8 (2H,m), 4.00-^.62 (4H.m), 7.06-7.86 

(12H,m),9.29(lH,brs) 

MS(m/z):430(M^; m(nea5:3287,2954, 1^^^ 
14^4 n54 1259 1122,909,734 cm ; NMR2(3UUM11z;. 

6.96-7.88 (llH,m), 8.23-8.33 (lH,m), 9.14 (lH,br s) 
MS(m/z) : 542(M*) ; IR(neat) : 3398, 2953, 1697, jg^;/. 1522. 
1453, 1404, 1336. 1262, 1111, 911, 739 cm ^; NM^(300 
ilHz): 0.27 (6H,s), 0.95 (9H,s), l-SS;?- 3J^-3.74 
(2H,m), 4.08-4.56 (4H,m), 6.78-7.94 (10H,m), 8.30-8.70 

S^^z):427(M'); IR(?^t):3375,2889, 1^8 14^^ !^ 
1199, 986, 84, 745 cm"' ; NMR2(300 ^y-} f;^ f^ 
(ilLm) 3 38-4 06 (4H,m). 4.16^.60 (4H,m), 6.66-6.80 (2H, 
Sf&55-7(miHi). 7.16-7.45 (5H,m), 7.52-7.65 (2H,m), 
7 68 -7.84 (2Hjn^. R.37 aH.br s) — - 

m), 3.84-4.92 (8H,m), 7.16-7.44 (8H,m), 7.48-7.62 (2H,in), 

m^^wIv^^WM') : — IRCKBr) : 3628, 3253. 2» 14, 
S 14^56 1373 1247 1045. 1000, 865, 74 W ; NMR2 
3%'l^)': 237':2'4Sh^^^^^ 

3 70(2H,s), 6.78(lH,t,J=7.3), 6.92-6.95 (2H,m), 7.14(lH,t. 
J=7.9-). 7.20-7 34f5H.m\ 9.74(lH.s) 



Bn 



NBoc 



25b 



CI 



MS(m/z):330(M*); IR(neat):2977, 1^6, 1682,1454, 1435, 
1401 1365, 1165, 1124, 927, 753 cm ^ ^^^^S^ ^ ^' 
131-1 47 (9Hjn), 1.78-1.47 (4H,m), 2.82-3.04 (2H,m), 
sils 94 (4hS 4.58-4.88 (3H m), 7.06-7.24.(4H,m) 



^Boc 



MS(m/z): 338(M*) ; ^^^^T-P^^^'l^^i^)^^^^ 
1246 1164 921,752.733 cm , NMR2(300 MHz}. 
118-1 58 (9H,m), 1.74-2.48 (4H,m), 3.16-3.60 (2H,m), 
4.10-4.76 (3H,m), 7.10-7.54 (4H.m) 
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26 


NC H 

^X. c 
fjNiFmoc 


FP : 438 


27 


NC H 
Me \— ^ 


FP : 452 


28 


EtO H 


FP : 335 


29 


EtOgC H 

^Boc 


FP : 363 


30 


HgNCOH 

^ (^Boc 


FP : 334 


31 


NC H 

^_>JFmoc 


FP : 444 


32 


H==/ ^_>JFmoc 


FP : 464 


33 


Ql H 

N-^N O 

^ QJFmoc 


FP : 448 


34 


Me H 

^ yslFmoc 


FP : 417 


35 


H 

NC ^NFmoc 


FP : 442 


36 




FP : 482 
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37a 


O N w ^ 


vlS(m/z) : 321(M') ; IR(KBr) : 3345, 2953, 1614. 1514, 1 
L479, 1345, 1250, 1213, 1040, 869, 807cmJ ; ^^^^2(300 

}.98-4.17(lH,m), 6.61(lH,m), 6.97-7.i9ClH,in;, /.-^/ 
r^S.S'J. 7.30-7.45f lHjn\ 8.03-8.20aH,m) 


i ^7h 
1 1 


NC H 


FP : 302 1 


38 


NC 


•pp • ao3 1 


39 


^ QslFmoc 


FP : 439 


47 


OgN H 


■MS(ni/z):235(M^): IR(neat) : 3360, 3215, 2972 zsvi,^^^ 
1608 1503 1434 1339. 1146, 744 cm-^ ; NMR2(300MHz): 

; '/c^ «7V o mlo vinn m) 3 05-3 20 (2H.m), 3.94 
1 .73-1 .85 (2H,m), 2.w-z.iz (in;ai), ^ .u j j .^u Vi«\!«\ I 

(lH,dd,J=4.9,9.3), 7.14-7.22 (lH,m), 7.60-7 68 (IH^), 
8.17-8.24 (l±m\ R.82-8.87 (IKsn), 12.19 (lH,brs) 


48 


BnNHvj^O 


MS(m/z):204(M*); IR(neat):3313, 1698 IMU ^431, 
Vo«aiioi ono '7';o 7^6 cm"^ * NMR2(300 MHz): 1.67- 1 
2 S^(4H^). 2.82-3.04 (2H,m), 3.77-3.84 (lH,m), 4.42-4.47 
f2H.mV 2.82-3.04 (2H.m) 


1 AQ 


1 PhNH^O 

1 O^" 


MS(ni/z):190(M'); IR(neat):3304,3p60 2935, 165/^^^^ 
1446,1371,1257,1193,925,732 cm' ; NMR^i^P^^^" 
1.63-1.82 (2H,m), 2.10-2.5U <,ZH.,in;, f n I 
3.80-3.88 (iam\ 7.23-7.40 (5Hjn\ 9.76 (lH,br 1 


50 


Br H 


MS(in/z):268(M'); 3347, 3222, 29^0 2^^^^^ 
1588, 1507, 1437, 1292, 1025,751cm ' Ao^?f??i??^9 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
/11LT AA o Q ^\ ^ 09 7 09 rf'lTT 7 27-7.36 (lH,m), 1 
7.51-7.57 aHonV 8.43-8.47 (lH,m), 10.47 (lH,brs) 


51 


CI H 


MS(m/z):224(M"); ni(neat) : 3345, 3237 16»2 0yJ^^^ 
1442 1297 1102, 1056, 1035, 752 cm"' ; NMR2 (300 MHz): 
Im'Mlm^i 1.92-2.31 3M. 3.00-3.18 (a^ , 3.92 
(lH,ddJ=4.9,9.1), 6.97-7.08 (lH,m), 7.22-7.40 (2H,m), 8.47 
aH,dJ=8.2). 10.47 (lH,br s^J -J 


52 


MeO H 

1 \_r" 


MS(ni/z):220(M"); IR(neat):3283, 2967, 1672, 1598 1523^ 
H61, 1250, 1118, 1028, 751 cm"' i,i«^2?00MHz): 1^6- 

'■'^ \'^c^^f^ ^fxt' 8 ^6 fmif m^^^^^ 

(4H,m), 6.84-7.08 (3H,m), 8.39-8.46 {iti^), lu.iu <.in,ui i 


53 


Br H 


■ MS(m/z):268(M^); IR(neat):334/, 32.22, 2970 2871, loe^, 
7588, 1507, 1437, 1292 1025,751 cm'^ 1^(300 MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3 18 (2^m) 3.92 
(lH,ddJ=4.9,9.3), 6.92-7.02 (lH,m), 7.27-7.36 (IH^), 
7.51-7.57 (IHjn). 8.43-8.47 (lH,m)- 10.47 (lH.br s) 1 
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54 


FgC H 


MS(m/z) : 258(M") ; IR(neat) : 3244, 2948, 2871, 1685, 1588, 
1522, 1457, 1320, 1114, 1035,763 cm"' ; NMR2 (300 MHz): 
1.71-1.83 (2H,m), 2.00-2.28 (3H,m), 2.97-3.15 (2H,m), 3.91 
(lH,dd,J=4.7,9.3), 7.18 (1H,U=7.7), 7.50-7.63 (2H,m), 8.43 
(lH,d,J=8.5), 10.53 (lH,brs) 


55 




MS(m/z):268(M0; IR(neat):3356, 2946, 1676, 1589, 1545, 
1508, 1489, 1396, 1307, 1070, 826 cm'' : NMR2 (300 MHz): 
1.66-1.83 (2H,m), 1.84-2.09 (2H,in), 2.16-2.29 (lH,m), 
2.93-3.14 (2H,m), 3.85 (lH,ddJ=5.1,9.1), 7.40-7.46 (2H,m), 
7.49-7.55 (2H,m), 9.79 (lH,br s) 


56 


il?r H 


MS(in/z) : 232(M0 J IR(neat) :3330, 3264, 2964, 1681, 1585, 
1518, 1452, 1293, 1102,756 cm-' ; NMR2(300 MHz): 1.27 
(6H,t,J=6.7), 1.72-1.84 (2H,m), 2.00-2.30 (3H,m), 2.96-3.18 
(3H,m) 3.92 (lH,dd,J=5.0,9.1), 7.09-7.30 (3H,m), 8.08 (IH, 
dd,J=1.5,8.2), 9.99 (lH,br s) 


57 


\ / 


MS(m/z):268(M"'); IR(neat):3256, 2942, 2869, 1671, 1593, 
1519, 1508, 1419, 775, 681, 668 cm'' ; NMR2 (300 MHz): 
1.66-1.82 (2H,m), 1.97-2.28 (3H,m), 2.93-3.13 (2H,m), 3.85 
(lH,ddJ=4.9,9.1), 7.14-7.24 (2H,m), 7.51-7.56 (lH,m), 
7.83-7.87 ClH,m), 9.80 (lH,br s) 


58 




MS(m/z) : 208(M") ; IR(neat) : 3265, 2945, 2870, 1674, 161 8, 
1523, 1455, 1255, 1101, 753 cm"' ; NMR2(300 MHz): 1.64- 
1.85 (2H,m), 1.90-2.30 (3H,m), 2.98-3.15 (2H,m), 3.90 (IH, 
ddj=4.9,9.1), 6.98-7.18 (3H,m), 8.36-8.46 (lH,m), 10.07 
(lH,br s) 


59 


OTBS 
r NH 


MS(m/z):320(M*); IR(neat): 3293, 2930, 1681, 1595, 1522, 
1454, 1261, 1110, 916, 841 cm'^ ; NMR2(300 MHz): 0.29 
(6H,s), 1.04(9H,s), 1.66-1.84(2H,m), 1.96-2.12(2H,m),2.15- 
2.30 (lH,m), 2.93-3.10 (2H,m), 3.83-3.92 (lH,ddJ=5.2,9.1), 
6.78-6.99 (lH,m), 8.44-8.52 (IH, m), 10.13 (lH,br s) 


60 


HaN H 


MS(in/z):205(M"); IR(neat):3347, 2968, 2874, 1673, 1518, 
1456, 1303, 1198, 1157, 986, 749 cm'^ ; NMR2(300 MHz): 
1.70-1.88 (2H,m), 1.98-2.32 (3H,m), 2.95-3.16 (2H,m), 
3.84-4.06 (3H,m), 6.74-6.85 (2H,m), 6.99-7.08 (lH,m), 
7.18-7.30 (2Hjn), 9.60 (lH,br s) 


61 




MS(m/z):252(M"'); IR(neat) : 3295, 2929, 1638, 1518, 1438, 
1296, 1 127, 1051, 868, 750 cm'' ; NMR2(300 MHz): 
1.32-1.64 (4H,m), 1.72-1.87 (lH,m), 1.94-2.06 (lH,m), 
2.18-2.30 (lH,in), 2.61-2.75 (lH,m), 2.97-3.08 (lH,m), 
3.20-3.33 (lH,m), 4.53 (2H,d,J=6.0), 7.18-7.40 (4H,m) 


62 




MS(m/z) : 218(M^) ; lR(neat) : 3266, 2967, 2869, 1666, 1501, 
1100, 911, 769, 731cm-^ ; NMR2(300 MHz): 1.73-1.92 
(2H,m), 1.99-2.32 (9H,m), 2.97-3.16 (2H,m), 3.92 (lH,dd, 
T=4 9 9 3^ 7 07 HTT Q 1 8 CI H hr s'J 


63 




MS (m/z) 259(M0 : IR(KBr) : 3429, 3329, 3249, 3075, 2956, 
2871, 1685, 1565, 1489, 1428, 1101, 919, 826, 777 cm"' ; 
NMR2(300 MHz): 1.72-1.96 (2H,m), 2.09-2.44 (3H,m), 
3.32-3.15 (2H,m), 3.94 (lH,dd,J=5.3,8.6), 7.13 (lH,t,J=7.3), 
7.35 (2H,d,J=7.4), 9.55 (lH.br s) 


64 


NC H 


FP : 216 
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65 



66 



70 



71 



72 



73 




FP : 230 



Q-N^O I FP : 234 
F^H 




FP : 250 



FP : 222 



FP : 242 



Me H 



FP : 195 



% H 



NC (2 



FP : 220 



NH 



FN : 258 



MS (m/z) :234(M*) ; IR(KBr):3328. 3080, 2975 2y^5 1669 
1543 1430,774cm-'; NMR2(300 MHz): 1.60-76(2H,m), 
1.84-2.00(2H[,m), 2.04-2.20 (lH,in), 2.81-3.02(2H^), 3.69- 
3:72(llS), 3.83(3H,s). 4.42(2H,d,J=6.0), 6.84-6,92(2H,m), 

7.21-7.27(2H,m) ^» ,^^o ic^T 

MS^^T229pTr^^^]W^^ 
1529,1415,1092,750cm-' ; NMR2(300 Mlfa): 1.72-2 00 
(4H,^), 2.06-2.31(2H,m), 3.02-3.18(2H,m), 3.95(1HM J= 
9.375.1). 6.54(lH.brs), 7.l6-7.22(3H,m). 7.93-7.98(lH,m), 
8.34 (lH,brs) . 



74a 



74b 



OMe 
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74c 


VNH^H 


MS(ni/z) : 229(M') ; IR(KBr) : 3221, 2955, 1651, 1530, 
1500. 1442, 1343, 1105, 899, 788, 727cm"' ; NMR2(300 
MHz): 1.69-2.00(4H,m), 1.99-2.30(2H,m), 3.02-3.19(2H, 
xn) 3 QOflH m) 6 60flH s") 7 14-7 24f3H m) 7 91-7.99 
(lH,m), 9.05(lH,s) 


74d 


Me H 


MS(m/z) : 210(M*) ; IR(neat) : 3315, 2926, 2855, 1660, 
1520, 1447, 1407, 1346, 1109, 1257, 923cm"' ; NMR2(300 
MHz): 0.81-0.98(3H,m),0.98-2.27(13H,m), 2.83-3.18 (IH, 
m), 3.29-3.53(2H,m), 3.68-3.78(lH,m) 


74e 


CI H 
MeO ^ 


MS(m/z):254(M'): IR(neat):1685, 1590, 1520, 1459, 1306, 
1169, 1027cm"^ ; NMR2(300 MHz): 1.75-1 .82 (2H,m), 2.00- 
2.25(3H,m), 2.95-3. 18(2H,m), 3.81(3H,s), 3.91(lH,dd,J= 
8.4,4.5), 6.58(lH.dJ=9.3). 7.22 (lH,d, J=9.3), 8.18(lH,s), 
10.45(lH,s) 


74f 


Me 
TBSO 


MS(m/z) : 334(M0 ; IR(KBr) : 3308, 2955, 2930, 2859, 
1681, 1585, 1503, 1469, 1293, 1050, 973, 838, 782cm'' ; 
NMR2(300MHz): 0.21(6H,dJ=8.7), 0.99(9H,m), 1.71-1.88 
(4H,m), 2.20(3H,s), 2.98-3. 13(2H,m), 3.89 (lH,ddJ=9.3, 
5.3), 6.69(lH,dJ=7.8), 6.82(lH,dJ=7.5), 7.00(1H,U=8.0). 
9.18(lH,s) 


74g 


Me H 
TBSO^^ (^m 


MS(in/z) : 334(M') ; IR(KBr) : 3275, 2956, 2932, 2859, 
1679, 1523, 1290, 1254, 1218, 1163, 1010, 969, 859, 840, 
781cm"'; NMR2(300MHz):0.17(6H,s),0.99(9H,s), 
1.70-1.88 (4H,m), 2.21(3H,s), 2.96-3.14(2H,m), 3.89 
(lH,ddJ=9.0,5.0), 6.66(lH,s), 6.67(lH,d,J=8.1), 7.82 
(lH,dJ=8.1), 9.6iaH,s) 


74h 


91 H 

H r NH 


MS(m/z):239(M'); IR(neat):3419, 1635, 1541, 1418, 1306, 
1045cm-' ; NMR (300 MHz, CD3OD): 1.66-1.74 (2H,m), 
1.94-2. 17(4H,m), 2.42-2.54 (lH,m), 3.22-3.40 (2H,m), 4.42 
flH brtJ=6.9) 6.72 (lH.ddJ=8.4,1.5). 6.88 (IH.brs), 7.29 
(lH,d,J=8.4) 


74i 


91 H 
TBSO 


MS(m/z):354(M'); IR(neat):2929, 1584, 1508, 1458, 1422, 
1297cm"' ; NMR2(300 MHz): 0.22(6H,s),0.97(9H,s), 1.74- 
1.82(2H,m), 2.00-2.30(3H,m), 2.98-3.17(2H,m),3.90(lH,dd, 
J=6.3,5.0), 6.51(lH,ddJ=8.4,2.7), 7.18(lH,dJ=8.4), 8.10 
(lH,d,J=2.7), 10.38(lH,brs) 


74j 


CI H 

At 

\ f 


MS(m/z) : 240(M0 ; IR(KBr) : 3278, 2966, 1659, 1529, 
1458, 1434, 1364, 1282, 1212, 1103, 1039, 877, 846cm'' ; 
lSIMR2(300MHz): 1.63-2.22(5H,m), 2.95-3.20(lH,m), 3.87 
(lH,dd J=9.4,5.0), 6.67(lH,dd,J=8.8,2.6), 2.50 (lH,dJ=2.6), 
8.03(lH,d,J=8.8) 


74k 


OH 


MS(m/z) : 251(M*) ; IR(KBr) : 3256, 2969, 1665, 1530, 
1361, 1258,799,725cm'' ; NMR2(300 MHz): 1.81 (2H,tt, 
J=6.3,6.3), 2.01-2.09(2H,m), 2.17-2.31(lH,m), 3.15(2H,t,J= 
6.6), 4.01(lH.ddJ=9.3,4.5), 7.20-7.34 (2H,m), 7.68(lH,brd. 
J=8.4) 


75 


OCn 0 

OH 


MS(m/z):230(M*); IR(neat): 3296, 2941, 1643, 1454. 1417, 
1225, 73i; 926cm-' ; NMR2(300 MHz): 1.58-1.92 (3H,m), 
2.07-2.25 (lH,m), 2.76-2.96 (3H,m), 3.06-3 .27(2H,m), 3.96- 
4.05(lH,m), 4.64(lH,dJ=4.9), 4.76(lH,s). 7.07-7.25(4H,m) 
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76 



' 1444, 1205, 1140, 1050, 837,799 755 cm ; ^ l^^^OO 
i MHz): 1.91-2.09 (3H^). 2.28-2.46 (IH m) 2^^^^^ 
m) 3 25-3.45 (2H,m), 4.40-4.59 (2H,m), 4.62-4.73 (lH,m), 
^^2-7 is GhWb.? ^-^ ^?nH,TnV 11.53 (lH,br s) 



HgNCOH 



80 



81 



FN : 232 



EtO H 



FP : 235 



EtO 



82 




FF : 263 



83 




FP : 202 



84 



NC 



FP : 203 



OM H 



85. 




89a 




I MS(iD/z) : 22l(Wt) ; IR(KBr ) : 3372, 2^5^ z«w. loxo 
^371^1512, 1416. 1353, 1265 1233 ]^^>^?^%^l?^,ge 
NMR2(300MHz): 1-41-1-57(1H^), 1^4-20U3I^)' || ^ 
' (2H,U=6.8), 3.11-3.34(2H,m), 3.45 (lH,quinU=6.2), 6.59 
I (lSS=7.7); 6.82(lH,d,J-8.5).7.36(lH,U=8.2), 8.12(lH.d, 

1509 1450 1202,1134,1039,747 cm'; NMR2(300MHz>. 
1 Si 32 (6H,mt 1.44-1.56 (lH,m), 1.67-2.00 (4H^), 
2.85-3.03 (4ltn): 3.17-3.24 (lH,m), 3.40-3.51 (IKtm). 
6.59-6.76 (2H -mS: 7.06-7.17 (2^^ 



89b 



Ql H 



89c 



89d 




1460 1322 1247,1033,743cm ' ; NMR2(300 MHz). 
1 39-1 98(4Hii), 2.83-i04(2^^^ 3.30-3.42 (IHjn), 3 60- 
S JiaSl 4^7(lH,s), 6.57(1H,U=7.6), 6.63(lH,d,J=7.0). 

7 OSaH t -T= 7.0). 7.19(lH,dJ=7.6) 

MS(m/z)Tl90(M') ; IR(KBr) : IR(KB r) : 3348, 29^, 2^ 
1^5 1515 1401,1319. 1260 746cm-' ; NMR2(300^a^z): 
l^hllilB^): 1.69-1 •86(2H,m) 1.90-2 01 (IH^^^^^ 
(3K s) 2 95(2H,tJ=6.3), 3.04 (lH,dd,J=15.0,8.3), 3.23(1H, 
dd J?12 6!i7), 3.42-3.49 (lH.m), 6.60(lH,dJ=8.1). 6.64 
?1HXJ=7.5), 7 n 4nH.d J=9.9V 7.10(1H,U=7.7) 




MeO 



MS(m/z) : 240(M*) ; IR(neat) : 1637, 1606, 1509 1458, 
1421 1213 1026cm-^ ; NMR2 (300 MHz): 1.40-1 .55(1H, 
m) 1 64-2.25(4H,m).2.93-3.22(4H,m),3.38-3.50(lIW, 
?^76 (3H,s). 4.71(lH.s), 6.15-6.23(2H,m). 7.12 (lH.d,J=8.4) 
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89e 


Me 

QIH 


MS(m/z) : 206(M*) ; IR(KBr) : 3277, 2969, 2871, 1659, 
1542, 1471, 13Glcm ' ; NMR2 (300 MHz): 1.42-1.75 (2H, 
m), 1.77-1 .86(2H,m), 2.07-2.23(2H,m), 2.28(3H,s), 3.01- 
3.18 (2H,m), 4.00(lH,ddJ=4.8,9.6), 6.73 (lH,dd,J=7.5,0.6), 
6.90 (lH,dJ=8.1), 7.03(1H,U=7.8) 


89f 


Me H 


MS(in/z):220(M*); IR(neat):2927, 1588, 1523, 1469, 1254, 
1141cm'^ ; NMR2 (300 MHz): 1 .45-2.05(4H,m), 2.06(3H,s), 
2.95-3.60(5H,m), 5.31(lH,s), 6.20 (lH,dJ=8.1), 6.25(lH,d, 
J=7.2), 6.92(lH,dd,J=8.1,7.2) 


89g 




MS(m/z) : 226(M*) ; IR(KBr) : 3310, 2961, 1495, 1388, 
1273, 1212, 1026, 906, 843, 798cm"' ; NMRl (300 MHz): 
1.23-1.80(5H,m), 2.62-2.99(4H,m), 4.51(lH,s), 6.54 (2H,s), 
6.65(lH,s) 


90a 


QHh 
\__r" 


MS(in/z) : 192(M*) ; IR(KBr) : 3356, 3225, 2954, 1641, 
1586, 1532, 1452, 1383, 1282, 1103, 757 cm-' ; NMR2(300 
MHz): 1.62-31 (5H,m), 2.97-3.14 (2H,m), 3.67 (lH,s), 3.84 
(lH,m), 6.83 (lH,t,J=7.7), 6.94-7.12 (3H,m), 9.98 (lH,s) 


90b 


CI H 

< NdOC 


MS(m/z) : 324(M") ; IR(KBr) : 3274, 2972, 1704, 1671, 
1593, 1523, 1407, 1288, 1180, 762cm"^ ; NMR2(300 MHz): 
1.48(9H,s), 1.90-1.98(2H,m), 2.10-2.52(2H,m), 3.40-3.60 

^ZJrljm), 4.3U-4.DDtZrljJll;, /.Ul-/.U/tljl,inj, / / 

m), 7.36(lH,brd J=8.1), 8.40 (lH,brdJ=8.1\ 9.22(lH,brs) 




CI Me 

O 


MS(m/z) : 238(M'^ ; IR(neat) : 3417, 1682, 1487, 1442, 
1205cm*' • NMR2f300MHz^- 1 68-2 05f4H m) 3 30 f3H s\ 
3.32-3.44(2H,m), 3.96, 4.31(lH,brs), 7.31-7.58 (4H,m) 


90d 


OH f^NH 


MS(m/z) : 220(MO ; IR(KBr) : 3249, 2918, 1629, 1594, 
1459, 1286, 1238, 1183, 1025, 841, 758cm'' ; NMR2(300 
MHz): 2.77-2.85(4H,m), 3.56-3.65(4H,m), 3.71(2H,s), 6.79 
(1H,U=7.4), 6.95(2H,tJ=8.2), 7.15(1H.U=7.9), 9.74(lH,s) 


40 


BoQ O / 


FP : 456 


41 


BocNH''^|S|'"-jQj'Oi^ 


MS(m/z) : 426(M0 ; IR(neat) : 3336, 2926, 1702, 
1586, 1506, 1367, 1161, 1042, 942, 847, 778, 692 
cm"' ; NMR2 (300 MHz): 1 .37-1 .85(6H,m), 1 .43 
(9H,s), 1.92-2.02(2H, m), 3.18(2H,s), 3.50(2H,s), 
3.78(lHAn), 4.15(lH,m), 6.80-6.85(lH,m), 6.91- 
7.10 (4H,m), 7.22-7.27 (3H,m) 


42 




MS(m/z) :462(M0 ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm-' ; 
NMR2(300MHz): 1.43(9H,s), 1.45-2.18 (8H,m), 
3.23(2H,s), 3.80 (lH,m), 3.81(2H,s), 4.32(lH,m), 
7.29-7.36 (lH,m), 7.43 (lH,dd,J=9.3, 2.7), 7.71 
(lH,d,J=8.5), 7.82 (lH,dJ=8.5), 8.32 (lH,dd,J= 
9.3,5.2) 
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43 



MS (m/z) : 384 (MO : IR(KBr) : 3344, ^yD^, 1682, 
' 1525, 1473, 1169, 1045 cm"' ; NMR2 (300 MHz): 
1.44 (9H,s), 1.45-1.60 (2H,m), 1.65-1.80 (2M 
1.80-1.87(2H,m), 1.99-2.03(2H,m),3.19(2H, brs), 
3.50(2H,brs), 3.80(lH,brs), 4.35(1H. brs), 7.21- 
I 7.25(1H, m), 7.38 aH.dJ=8.4) . 7.50 (lH,brs) 



BocNH 



Bn 



FP : 317 



BocNH'X^^NH 



Sal : Ha 
FP : 227 



BocNH 



FP : 385 



H,N"^I 



MS(in/z) : 326(M*) ; IR(KBr) : 2929, 15»3 1502. 
1443, 1254, 1200, 1083, 850, 784cm-'; NMI^ 
^ ^^O^ 1 (300 MHz): 1.20-1.87(8H,m), 1.88-2.04(2H,m), 
•^^TT 2.96(lH,sep. 1=5.6), 3.17(2H, s), 3.53(2H s) 6.81 

^ • (IH, d5=8J0,1.4). 6.98-7.10 (3H,m), 7.22-7.27 

(4Hjii) 

MS(m/z) : 362(M') ; lR(KBr) : 3319, 2yz/, ibSJ, ! 



, 1537, 1367, 1321, 1242, 1173, 1043, 870 cm 
NMR2(300 MHz): 1.28-1.81 (6H, m), 2.00-2.19 
(2H,m), 2.99 (IH, sep. J=5.5), 3.22 (2H,s), 3 83 
(2lts) 7.33 (IH, dt,J=8.0,2.5), 7.44 (lH,ddJ- 
I 9.372 5), 7.51 (lH,t,J=7.1), 7.72 (lH,d,J=8.5), 



79 




MS (m/z) : 284 (MO ; BR (neat) : 2930, 1561, WW, 
1340, 1129, 1030 cm'^ ; NMR2(300 MHz): 1.41- 
1.50 (2H,m), 1.56-1.63 (2H,m), 1.66-1.74(2H^), 
1.95-1.99 (2H,m), 2.91-3.02 (lH,m), 3.14-3.16 
(2H,m), 3.50 (2H,s), 7.19-7.23 (lH,m), 7.37 (IH, 
dJ=8.n, 7.50-7.51 (IHjn) 


86a 




Sal : 2Ha 
FP : 285 


86b 




FP : 356 


87 




FP : 404 


88 




FP : 429 
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^2 




Ex 


A-X-B- 


Dat 


1 


OM H 


MS(m/z):545(M0; IR(neat): 3327, 2953, 1698, 1609, 1500, 
1433, 1339, mi, 153, 665 cm"' ; NMR2(300 MHz): 1.52- 
2.34(12H,in), 3.23-3.40(3H,m), 3.54-3.63(lH,m), 3.68(2H, 
s), 4.01-4.16(lH,ni), 4.37-4.45(lH,m), 4.65(lH,ddJ=2.7, 
8.2), 7.13-7.30(2H,m). 1A2-1AB (IH, m), 7.56-7.68 (2H,m), 
7.72-7.86 (3H,m), 8.17-8.24 (IH, m), 8.80-8.85 (IHyin), 
11.13 (lH,brs) ; r^l^D : -12.2°(c=0.25,CHa3) 


2 


BnNJ^ 


MS(m/z):514(M"); IR(neat) -.3318,2954, 1664, 1632, 1612, 
1528, 1216, 871, 808, 755 cm-' ; NMR2(300 MHz): 1.43- 
1.58 (2H,m), 1.66-2.20 (9H,m), 2.37-2.48 (lH,m), 3.16-3.38 
(4H,m), 3.66 (2H,s), 3.94-4.22 (2H,m), 3.94-4.22 (2H,m), 
4.38- 4.47 (3H,m), 7.18-7.34 (5H,m), 7.40-7.62 (3H,m), 
7.71-7.83 (3H,m) ; f Q!l% : -40.3°(c=0.65,CHCl3) 


3 


PhNHs^O 


MS(in/z):500(M^; IR(neat): 3304, 2952, 1686, 1601, 1536, 
1444, 1250, 1141, 754, 665 cm"' ; NMR2(300 MHz): 1.59- 
1.72 (2H,m), 1.73-2.23 (9H,m), 2.53-2.64 (lH,m), 3.12-3.24 
(lH,m), 3.25-3.40 (3H,m), 3.73 (2H,s), 4.02-4.19 (lH,m), 
4.24-4.36 (lH,m), 4.56-4.65 (lH,m), 7.02-7.09 (lH,m), 
7.21-7.34 (3H,m), 7.40-7.65 (4H,m), 7.72-7.83 (3H,m), 9.87 
(lH,br s) ; r -70.3"(c=0.15,CHCl3) 


6 


er H 


MS(m/z):578^); IR(neat): 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216. 871, 754 cm"' ; NMR2(300 MHz): 1.48- 
2.15 (llH,m), 2.42-2.50(lH,m), 3.24-3.34(3H,m), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.91-6.99(lH,m), 7.19-7.33 (2H,m), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34 (lH,m), 9.25 (IH, 
br s) ; \a 1% : -40.5''(c=0.24,CHCl3) 


7 


QI H 


MS(m/z):534(M'); IR(neat): 3368, 2953, 1692, 1593, 1530, 
1441, 1341, 1248, 1216, 871, 754 cm"' ; NMR2 (300 MHz): 
1.48-2.16(llH,m), 2.46-2.55(lH,m), 3.20-3.31(3H,m), 3.36- 
3.45 (lH,m), 3.68 (2H,s), 4.02-4.17 (lH,m), 4.21-4J2 (IH, 
m), 4.63-4.68 (lH,m), 6.97-7.07 (lH,m), 7.20-7.29 (2H,m), 
7.31-7.36(lH,m), 7.40-7.47 (lH,m), 7.55-7.62 (lH,m), 7.71- 
7.83 (3H,m), 8.31-8.37 (lH,m), 9.49 (lH,br s) ; [ aFc : 
-52.6°(c=0.28,CHCl3) 


8 


MeO H 


MS(m/z):530(Ml; IR(neat): 3383, 2954, 1681, 1632, 1601, 
1529, 1341, 1252, 1217, 871, 754 cm"' ; NMR2 (300 MHz): 
1.49-2.17(llH,m), 2.41-2.50(lH,m), 3.23-3.34(3H,m), 3.38- 
3.47(lH,m), 3.68(2H,s), 3.84(3H,s), 4.04-4.26 (2H,m), 4.52- 
4.59 (lH,m), 6.83-7.06 (3H,m), 7.19-7.30 (lH,m), 7.40-7.48 
(lH.m), 7.54-7.62 (lH,m), 7.72-7.82 (3H,m), 8.31-8.36 (IH, 
m), 9.25 (lH,br s) ; \ Qtl^^n : -52.2°(c=0.23,CHa3) 
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11 



12 



fx H 



MS(m/z):548(M'); lR(neat): 3263,2948, 1660, J6^1^ 
^^47 1537 1354 1216,1040,866,756 cm'; Nlvm2(3UU 
i^):l%-l 58 (25k 1-66-2.1^ 
r«^^ ^ ■^R aHm^ 3 67 (2H,s), 3.95-4.22 (2H,m), 4.42- 

T^H m-t roil^ :_^n-y^c=0.14,CHCy 




13 




H 

N^O 



MSfm^2V578(M'); m(neat) : 33^)6, 29M, 1690, loK TsfOT 
U37^mi21^^^^^ NMR2(300MIfe):l^|- 
9 1^ hlH mi 2 42-2 SOflH^n). 3.24-3.34(3H,m), 3.41-3 50 

4.60-4.67 (lH,m), 6.91-6.99 (lH,m), 7.19-7-g(2H^). 
7.62 (3H,m), 7,72-7.84 (3H,m), 8.24-8 34X1H^), 9.25 (IH, 
hr : r « : -^4«-^°fc=0.19.CHQ3) 



MsU) 568(My.lKW at)-33^^->.2954,16^^ 

mO 1115, 871, 758 c^' NMR29OO ^^^f 
niH m), 242-2.50 (lH,m), 3.20-3.32 (3H,m), 3.36-3.45 

iiga?3.67(2H,s):402-4^1^^^^^^ 
4.63-4.70 (lH,m), 7.17-7.29 (2H,m), 7 -4 1-7:61 i"^^^' 
7.72-7.83 OhSi), 8.19 (lH,d,J=8.0), 9.20 (lH,br s) , 
rrv f>^ : -^2.5''fc=0.11.CHCl3) 



1398 1249, 1216, 1073, 826, 756 cm ' ; N^^C^OO MH^. 
1 48-2 i aiH,m), 2.55-2.65(lH,m), 3-10-3.36(4H,m). 3^7 
?2Hs) 3 88-4^4 (2H,m), 4.56-4.62 (lH,m), 7.19-7.48 (6H, 
S?7%-7 60 (Ih,^^ (3H,m), 10.11 (lH,br s) : 

5R.1°fc=0.i2.CHCl3) 



14 




15 



16 



17 




OTBS 



■MS(m/z):542(M'):m(neat):3356,2^^^ 

i.^3?}^)!3.67 (12^4^^3-4.28 (2H^^^^ 
f IH d J=7 4"), 7.07-7.28 (4H,m), 7.44 (IH, ddj-2.5,9.yj, 
7 S (IH <i^=8.5), 7.72-7.91 ^4H,m), 9.50 (lH,br s) ; 

r af^D : -68-6 °fc=0.09.CHa3) - ^^^ 

MsUz):578(M'); IR(neat): 3264, 2952, 1690. iO^ j^ 
1591, 1530, 1478, 1420, 1249, 870 756 cm ' ; NMR2(300 
ilkz): 1.62-2.22 (llH,xn), 2,53-2.68 (ll^m), 3.10-3^2 (IH, 
m), 3.26-3.40 (3H,m), 3.74 (2H,s), 4.00-4.18 (lH,m) 4.25 
A AA (m m) 4 56-4 62 (lH,m), 7.10-7.30 (3H,m), 7.39-7.48 
(iJt^^^^^ 10.13(lH,br s) ; 

r a : -78.0°(c=0.18.CHQ3) ■ 

U n:;z):518(M'); ^^^^ 'y-^l^'^',]^^'"^^ 
1342 1216 871,757 cm* ; NMR2(300MH2). i.^/ 

MS(m/z)!630(M-);lR(Tiff ): 

(2H,m). 4.43-4.52 (lH,m), 6 78 6 86 (lH,m), 6^8-6.98 ^ 
m) 7.18-7.30 (lH,m), 7.38-7.47 (lH,m), 7.53-7.62 (lH,m), 
T70-7 I4 GH.m\ 8.34-8.44 riHon^. 8.93 (lH,br s) 
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18 


H^N H 


MS(ni/z):515(M0; IR(neat) : 3350, 2955, 1677, 1628, 1612, 
1533, 1511, 1480, 1217, 1140, 754 cm-^ ; NMR2(300 MHz): 
1.48-2.25 (llH,m), 2.50-2.58(lH.m), 3.l6-3.40(4H,m), 3.67 
(2H,s), 3.90-4.10(lH,m), 4.1 8-4.26(1 H,m), 4.56-4.65(1^ 
m), 6.71-6.80 (2H,in), 6.96-7.03 (lH,m), 7.20-7.30 (lH,m), 
7.36-7.48 (2H,m), 7.54-7.62 (lH,in), 7.71-7.82 (3H,m), 9.11 
(lH,br s) ; \a 1% : -114''(c=0.04,CHClO 


22 




MS(in/z):562(M"); IR(neat) : 3346, 2942, 1663, 1629, 1528. 
1246, 1140, 1050, 909, 732 cm"^ ; NMR2(300 MHz): 1.75- 
1.82(llH,m), 2.00-2. 15(2H,m), 2.20-2.35 (lH,m), 2.36-3.00 
(lH,m), 3.23 (2H,br s), 3.42-3.54 (IH, m), 3.66 (2H,s), 3.96- 
4.12(lH,m), 3.96-4. 12(lH,m), 4.32-4.63 (3H,m), 4.84(lH,s), 
6.78-6.90(lH,m),7.12-7.36(5H,in).7.38-7.47(lH,m),7.53-7. 
62(lH,m),7.70-7.84(3H4n) ; f al D:-52.7°(c=0.21,CHa3) 


27 




MS (m/z) : 568 (M^ ; IR (KBr) : 3373, 2952, 1612, 1512, 
1342 cm*^ ; NMR2(300 MHz): 1.59 (4H,brs), 1.74- 1.80 
(2H,m), 1.85-1.95 (2H,m), 2.02-2.13 (3H,m), 2.59(1H, brdd, 
J=5.7,12), 3.23-3.31 (3H,m). 3.37-3.43 (lH,m), 3.69 (2H,s), 
4.04-4.17 (lH,m), 4.29 (lH,brdJ=7.2), 4.68 (IH, dj=7 J), 
7.14 (lH,dd,J=7.5,8.4), 7.20-7.29(lH,m), 7.34 (2H,d,J=7.8), 
7.44 (lH,ddJ=2.4,9.9), 7.60 (lH,brdJ=8.1), 7.74-7.82 (3H, 
m),9.33 (lH,brs) ; fal^D : -94.2»(c=0.01.CHCl3) 


31 


H 


IR(KBr) : 3412, 2927, 2851, 1734, 1615, 1527, 1479, 1458, 
1374, 1341, 1300, 1222, 1140, 1107, 1047, 975, 872, 807, 
741 cm'' ; NMR2(300 MHz): 7.58-1.70 (2H, m), 1.70-1.84 
(2H,m),1.86-1.95(2H,m),2.00-2.18(4H,m),2.86-3.06(3H,m), 
3.30 (2H,br s), 3.72 (2H,br s), 4.03 (2H,d,J=13.2), 4.50 (IH, 
br s), 6.91 (lH,s), 7.10 (lH,t, J=7.4), 7.18 (1H,U=8.0), 7.24 
(lH,m), 7.36(lH,d,J=8.0), 7.43(lH,ddJ=2.2,9.9), 7.60(2H,t, 
j=o.7), /JZ-f.ol (oxl, m), 0.4U-0.7D (IJlaDr S; , jlK-mo 
(m/z)511.53(M*) 


34 


EtO H 


Sal: Fu 

FP: 545 ; NMRl: 1.39 (3H, t, J = 6.9 Hz), 7.69 (IH, dd, J 
= 10.3, 2.5 Hz), 8.18 (IH, d, / = 7.8 Hz) 


35 


NC H 
Me 


Sal:Fu 

FP: 540 ; NMRl: 2.36 (3H, s), 3.78 (2H, s), 4.41 (IH, dd, 
7=8.3, 3.4 Hz) 


36 


NC H 


FP: 532 ; EA: Cal (C29H30N5O2FS) C, 65.52; H, 5.69; N, 
13.17; F, 3.57; S, 6.03. Fnd: C, 65.24; H, 5.71; N, 13.00; F, 
3.42; S, 5.96 


37 




SeI* Fu 

FP:'552; NMR1:3.81 (2H,s),4.54(lH,dd,7=7.0,4.2Hz), 
o.yU (IH, d, J = 4.U riZ) 


38 


Ql H 


Sal:Fu 

FP: 536 ; NMRl: 3.82 (2H, s), 4.51 (IH, dd, J= 7.6, 3.2 Hz), 
8.35 (lH,d,7=7.6Hz) 
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39 


H L 

nW i 


FP:"505 ; NMRl: 3.63 (3H, s). 3.79 (2H, s), 4.35-4.40 (IH, 1 
m) 


1 AO 
1 1 


FaP H 

^ Cr 1 


FP: 570 : NMRl: 3.69 (2H, s), 4.48 (IH, t, J = 5.4 Hz), 8.88 
(IH, s) j 


41 




FP: 527 ; NMR2: 3.65 (2H, s), 4.76 (IH. dd. J= 8.3, 2.9 Hz), 
8.21(lH,d,J=8.3Hz) 1 


42 




^k>re/^/^^ • ';qQ/Tv/r*'k • TRHCRrl * 3296 2952, 1611, 1532, 1 
Hlf^?43,1l5^753cm'^rj5i^^ 1.49-2.19 
(llH,m). 2:69(lH,ddJ=ll.l,6.0),3.15-3.34(4H^). 3 68 
(2H,s), 4. 20^.25(2H,m). 4.75(lH,d^=7.2) 6 T7(ih^^^^^ 
7.12- 7.25(3H,m), 7.42(lH,brd,J=9.3), 7.57( H,brd J=8.7), 
7.72- 7.80(3H,m), 7.92aH,brd,J=7.5), 8.24(lH,br^ 
10 ^OF W - r«r^ '■ -25.0 (c=0.104.MeOH) 


43 


9» H 
, MeO ^ 


1341 1213,1173cm-'^; NMR2(300 MHz): 1.40-1. 55(2EUii), 
1.75-2.18(10H,m), 3.04-3.20(6H,m), 3.66(2H s) 3.77(31^8), 
3.96-4.35(3H,m). 5.15-5.23 (lH,m), 6.12-6.20(1H m), 637- 
6.40(1hJ^i),7.11 (lH,d,J=8.7).7.20-7.27(lH,m) 7.4^iad, 
J=9.9),7.57(lH,dJ=9.6),7.71-7.85(3H,in); [Q!rD:-20.9 
(c=0.10,MeOH) ^ 1 


44 




■J — 7^rT-cnarKlPT~' TRnfT*r\ • '^'^14 2951 1683, 1612, 1 
MS(in/z) . 539(M ) , IKlJSJjr; . -"^'Ji^^' .^^^^ 1 

1535, 1344, 1253, 1221, 1048, 871, 792, 730cm^ . 
(300 MHz): 1. 42-2.21 (llH,in). 2.56(1H^), 3-15-3 30gH, 
m), 3.64(2ks), 4.10(lH,m), 4.24 (IH d-JrS-J). 4-6^ 
J=8.5), 6.47(lH,s), 6.97 (lH,a=7.3), 7 p4(lH,dJ=7.6), X15 
(1H,S) 7.39f2H,d,J=8.5), 7.53(lH,d,J=8.8), 7.72-7.77 (3H, 
c> • r fyr'r - -0 06° fc=0.063.MeOH) 


45 


OH 


1363, 808, 734cm-^ ; NMR2(300 MHz): 2.00-2.42 (12H,m), 
3.41(lH,ddJ=16.8,8.4), 3.57-3.70(3H,m) 4 09 2H,s), 4.17- 
4.30(lHinX 4.54-4.58(lH.m), 5.38-5.41 (lH,m) 7.19-7.38 
(3H,m), 7.47(lH,brdJ=9.3),7.59 (lH,brd,J=8.1),T83-7.91 
(3H,m), 8.06(lH,brs), 10.1(lH,brs) ; [ : -46.9 
1 fc-0.026JVIeOH) 1 


46 


Pl H 


MS(m/z) : 549(M") : IR(KBr) : 3357, 29^2, 103 /, i^^i, 
1341 1226cm-*; NMR2(300 MHz): 1.60-2. 15(9H,m), 2.43- 
2 SKlHjn), 3.22-3.30(3H,m), 3.38-3.45 (lH,m), 3.63 (2H, 
brs), 372Sh,s), 4.03,4.17aH,m), 4^39(1H d J^^^^^^^ 4^9 
(IH dd J=8.4,1.8), 6.56 (lH,dd,J=9.0,2.7), 6.68(lH,d,J=2 7), 
S?r.28(lH,m)^.43(lW=9 

7 73-7.82 (3H,m), 7.94(lH,d,J=9.0), 9.06(lH,s) ; [a] d • 
1-18.2° (c=0.022J^eOH) 
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47 




MS(m/z) : 525(M1 ; IR(KBr) : 3337, 2952, 1610, 1518, 
1362, 1249,738cm-^ ; NMR2(300 MHz): 1.35-1.48 (2H,in), 
1.60-2.08(llH,m), 3.15-3.35(6H,m), 3.61(2H,s), 3.98-4.13 
(lH,m), 4.35-4.45(2H,m), 6.26(lH,d,J=8.1), 6.55(lH,brs), 
6.79(lH,(y=8.1),7.04-7.10(2H,m), 7.21-7.26 (lH,m), 7.43 
(lH,brd,J=8.7), 7.55(lH,brdJ=8.4), 7.72-7 .81(3H^), 8.07 
(lH,brs); rQ!l%:+5.48° (c=0.084,MeOH) 


48 


"51 H 


MS(in/z) : 536(M0 ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm'^ ; NMR2(300 
MHz): 1.28-1.45(2H,m), 1.63-2.09(10H,m), 2.97-3.16 (6H, 
m), 3.60(2H,s), 3.90-4.20(2H,m),4.35-4.61(2H,m),6.62-6.71 
(2H,m), 6.78(lH,s), 7.20(lH,t,J=8.8), 7.38(lILd,J=10.2), 
7.52 (lH.dJ=8.5), 7.68-7.76(3H,m) ; [ : -28.3 
(c=0.074JMeOH) 


49 


Me H 


MS(m/z) : 517((M+1)') ; IR(neat) : 2952, 2875, 1613, 1587, 
1523, 1472, 1342, 1248, 1140cm"^ ; NMR2(300MHz): 1.37- 
1.53(2H,m), 1.70-1 .88(6H,m), 1.93-2.15 (7H,m), 3.08-3.33 
(6H,m),3.65(2H,s), 3.95-4.24(2H,m), 4.35-4.45(lH,m), 5.05 
(lH,brs), 6.18(lH,s), 6.21(lH,s), 6.93(lH,tJ=7.8), 7.18-7.25 
(lH,m), 7.40-7.44(lH,m), 7.57(lH,dJ=9.6), 7.70-7.82(3H, 
m) ; rai n : -45.2° (c=0.042J^eOH) 


50 


Me 


MS(ni/z) : 51604') ; IR(KBr) : 3447, 1702, 1653, 1544, 
1524, 1511, 1460, 1074cm-' ; NMR2(300 MHz): 1.52-1.97 
(12H,in), 2.53-2.62(lH,in), 3.20-3.43(6H,m), 3.73(3H,s), 
4.03-4.18(2H,m), 4.42-4.50(lH,m), 4.72 (lH,dJ=7.5), 6.73 
(lH,ddJ=1.2.7.2), 6.88(lH,d, J=6.9), 7.04(lH,tJ=7.8), 7.44 
(lH,ddJ=2.4,9.9), 7.61(lH,dJ=8.4), 7.75-7.82(4H,m), 9.58 
(lH,s) ; ral D : -22.5° (c=0.10,MeOH) 


51 


MeH 


MS(in/z) : 501(M") ; IR(KBr) : 3347, 2930, 2874, 1609, 
1522, 1342, 1250, 1141, 1052, 908, 870, 732cm'^ ; 
NMR2(300 MHz): 1.53-1.64(2H,m), 1.77-1.88(5H,m), 
2.00-2.10(4H,m), 2.15(3H,s), 3.11-3.32(6H,m), 3.72 (2H,s), 
4.03-4.1 5(lH,m), 4.30-4.39(2H,m), 5.03(lH,s), 5.30(lH,s), 
6.55-6.63(2H,m). 7.03(lH,dJ=6.9), 7.10 (lH,tJ=7.5), 
7.21-7.28aH,m), 7.44(lH.dd,J=10.2,1.8). 7.61(lH,d,J=8.1), 
7.74-7.82(3H,m) : \ aY% : -9.4" (c=0.16, MeOH) 


52 


CI H ^ 


MS(in/z) : 550(M') ; IR(KBr) : 3374, 2953, 1683, 1614, 
1527, 1481, 1345, 1217, 1045, 869, SlOcm-^ : NMR2(300 
MHz): 1.47-2.13(10H,m), 2.36(lH,s), 3.25(2H,s), 3.39 
(lH,m), 3.62(2H,s), 4.05(lH,m), 4.27(2H,dJ=8.5), 4.52 
(lH,d,J=5.9), 6.57(lH,dd,J=8.8,2.6), 6.63 (lH,d,J=2.6), 
7.17(lH,dd,J=8.8,3.6), 7.38ClH,dd,J=9.9,2.6), 7.67-7.74 
(3H,m), 8.66(lH,s) : f ar^o : -36.0° (c=0.090jVIeOH) 


53 


91 Me 


MS(m/z) : 548(M') ; IR(KBr) : 3282, 2951, 1612, 1530, 
1413, 1343, 1250,752cm-' ; NMR2(300MHz): 1.50-1.63 
(2H,m), 1.80-1.95(5H,m), 2.05-2. 17(3H,m), 2.70 (lH,dd,J= 
11.4,6.0), 3.16-3.35(4H,m), 3.68(3H,s), 4.19-4.25(lH,m), 
4.76(lH,d,J=7.8), 6.78-6.79(lH,m), 7.14-7.28(2H,m), 7.41- 
7.45(lH,m), 7.56-7 .59(lH,m), 7.73-7.81(3H,mi. 7.93(1H, 
dd,J=6.3,2.1),8.21(lH,brs),10.3(lH,brs) ; [Q!] d • "33 -3° 
(c=0.036JMeOH) 
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|] 

OgN H 


MS(ni/z) : 531(M*) ; IR(KBr) : 3374, 2966 17Ub lo^ 
1573, 1513, 1174, 745cm-' ; NMR2(300 MHz): 1.40-2 12 
[12H,m), 3.22(4H,m). 3.63(2H,s), 3.63(lH,m), 4 05 (2H,d, 
=6.1). 4.22(lH,s), 6.58(lH,t,J=7.6), 7.22(lH,m), 7.42(2H, 
m), 7 54(lH,d,J=8.5), 7.69-7.77pH,m), 8.10 (1H^^=8.5), 
8.27flHjn) ; [ af °n : -0.23° fc=0.078.MeOH) 1 


55 


tBu-OYO 


M«?fm7z^ • 4S\(M*) ; IRCKBr) : 3410, 3335, 2954, 2877, 
1738, 1632, 1537, 1397, 1365. 1224, 1154, 869cm-' ; NMR2 
(300 MHz): 1.46(9H,s). 1.52-1.64(6Han), 1.69^1.80 2H,m), 
1.82-2.14(4H,m), 3.17-3.28(2H,m), 3.29-3.47(2H,m), 
3.96-4.14(lH,m), 4.17-4.28(2H,m), 7.18-7.28(lH,m), 
7.39-7.48(lH,m), 7.54-7.62(lH,m), 7.70-7. 82(lH,m) ; 
rn!l20T^:-31.3'' fc=0.28JvleOH) 


56 


OH r^N'' 


MS(m/z) : 530(M^) ; IR(KBt) : 3353, 2931, 1619, 
1460, 1243, 992, 757cm-' ; NMR2(300 MHz): 1.42-2.01 
(8Hi), 3.20-3.26(4H,m). 3.41(2H,s), 3.62(2H,s), 3.62-3 70 
4lS 3.71(2H,s), 3.99(lH,m),4.17(lH,d J=8^), 6 80(1H, 
U=7!4), 6.91-6.99(2H,m), 7.14 (lH,t,J=7.4), 7.22(lH,m), 
7.39aH.dJ=9.1)-7.53 flH.dJ=8.5\ 7.68-7.76(3Hjn) ^1 


59 


OHh 


■\MCfl«iJs."^tt^n\A*\' TCi(r\Mifi"^31l 2955 1631. 1611, 1 
1454, 1359, 1343, 1249, 1216, 871,755 cm ' NJ^(300 
MHz): 1.48-1.63(2H,m),1.66-2.20(9H,m), 2.51-2.61(lH,m), 
3.10-3.38(4H,m), 3.67(2H,s), 3.97-4.16(lH m), 4.29(lH,d, 
J=8.5),4.70(lH,dJ=7.4),6.78-6.88(lH,m), 6 93-7 12(3H,m^ 
7 19-7 30 (lH,m), 7.39-7.47(lH,mi 7.53-7.62 (lH,m), 7^0- 1 
7 R^HH ni> 10 ?Vm V • \ rtfr -166°fc=0.02,CHa3) 


60 


1 CI H 1 
OH ^ 


MS(m/z) : 551((M+1)'') ; IR(neat) : 2953, 1685, ibuy, idz:), 
1479. 1447, 1340, 1249, 1224cm-* ; NMR(300 MHz, 
CDsOD): 1.75-1.85(6H,m). 2.02-2.30(6Hm) 3.35-3 43(3H, 
m).3.53-3.65(lH,m),3.82(2H,s),4.05-4.13(lH.m).4.55-4.80 
(2H,m), 7.23(lH,d J=8.7), 7.33 41H,td J=8 J 2.7), 7.51-7 67 
1 (3HLm^.7.84-7.94(3Hjn) ; f af^ • -30.8 (c=0.13>leOHlJ 


61 




1512, 1477, 1342, 1245, 1227, 870cm-' ; NMR2(300J^): 
1.52-1.92(9H,m), 2.05-2. 18(3H,m), 2.27(3M. 2.52-2.62 
(lH,m),3.21-3.42(4H.m).3.71(2H,s),4.72(lH,d,J=7 8) 6.73 
(lHCdJ=8.4), 6.88(lH,d,J=8.4), 7.02(lH,dd,J=8.1,15-9), 
7.44 (lH.d J=9.9), 7.59(lH,d,J=8.1), 7.74-7.82(4H,m), 9.57 
(m.sS : rafV : -48.8" fc=0.40J^eOH» 


62 


Me H 


MS(m/z) : 530(M*) ; IR(KBr) : 3367. 2953 1614 ID^A 

1^43 1226 869 733cm ; NMR2(300 MHz): 1 
1.50-1.61(2H,m), 1.70-1.91(6H,m),2.03-2.17(4H,m), 208 
(3H,s),2.53(lH,dd,J=5.9.12.0),3.17-3.37(4H,m) 3.67 (2H, 
s), 4.03-4.14(lH,m). 4.30(lH,dJ=8.4), 4.59(lH,d,J=7.2), 
6.54 (lH,s), 6.55(lH,ddJ=3.0,4.8), 7.21-7.27(lH,m) 7 41- 
7 50f2H mS 7 56(lH,d J=9.3), 7.72-7.79(3H,m), 8.93 (IH, 1 
s); rosin-. -50.4" (c-0.60.MeOH) 


63 


NC H 


^'^26 : NMRl: 3.82 (2H, s), 4.42 (IH, dd, J = 8.3, 3.0 Hz), 
7.96 (IH, dd, J = 9.1, 5.9 Hz) J 
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EtOOC H 


Sal:Fu 

FP: 573 ; NMRl : 1.26 (3H. t, J = 7.2 Hz), 3.80 (2H, s), 6.27 
flH d J = 7 8 Hz'i 


65 


HgN-COH 

\ .ii/ 


Sal:Fu 

FP: 544 ; NMRl: 4.20 (IH, dd, 3 = 8.6, 2.2 Hz), 7.69 (IH, 
dd, 3 = 10.3, 2.5 Hz), 8.53 (IH, d, J = 8.3 Hz) 


66 


CN 

\ t 


Sal:Fu 

FP: 544 ; NMRl: 3.85 (2H, s),4.43 (lH,dd, J= 8.3, 2.9 Hz), 
7.96 (IH, dd, J = 9.1, 5.6 Hz) 


67 


CN 

a Ar 

\ 1 


Sal: Fa 

FP: 560 ; NMRl: 3.83 (2H, s), 4.44 (IH, dd, J- 8.1, 3.2 Hz), 
7.96 (IH, dd, 3 = 8.8, 5.9 Hz) 


68 


lyie 
N'N H 
L^N-^O 

NC x^M- 


Sal: Fu 

FP: 530 ; NMRl: 3.65 (3H, s), 3.86 (2H, s), 7.42 (IH, dt, 3 
= 8 8. 2.5 Hz) 


69 


NC 


FP: 513 ; NMRl : 3.68 (2H, s), 7.08 (IH, t, 7 = 7.6 Hz), 7.94 
(lH,dd,7=8.8,5.8Hz) 


70 


NC H 


FP: 512 ; NMRl : 3.69 (2H, s), 6.60 (IH, t, 7 = 7.6 Hz), 7.06 
(lH,d,7=8.8Hz) 


71 


NaOOC H 

ax 


FP: 567 ; NMRl: 4.24 (IH, dd, 7 = 8.8, 2.0 Hz), 6.99 (IH, 
t, 7 = 7.3 Hz), 8.53 (IH, d, 7 = 8.3 Hz) 


72 




FP: 528 ; NMRl : 3.73 (2H, s), 4.43 (2H, d, 7 = 6.4 Hz), 8.24 
(lH,t,7=5.9Hz) 


73 


0,N 


Sal: Fu 

FP:545 ; EA: Cal(C3iH33N404F.C4H404.H20)C, 61.94; H, 
5.79; N, 8.25; F, 2.80. Fnd: C, 62.14; H, 5.72; N, 8.21; F, 2.80 


74 


6^ 


Sal:Fu 

FP: 534 ; EA: Cal (C3jH33N3O2ClF.C4H4O4.H2O) C, 62.92; 
H, 5.88; N, 6.29; CI, 5.31; F, 2.84. Fnd: C, 62.92; H, 5.75; N, 
6.12; F, 2.74; CI, 5.22 
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75 


OS u L 


TO . o!< • xnv/TT? 1 • ^ 7S 4 26flH d. J = 6.3 Hz). 7.18 1 
[lH,t,J = 7.3Hz) 


77 


l-b 


NfMR2: 3.68 (2H, s), 4.31-4.45 (IH, m), 7.58 (IH, d 

m ; EA: (C31H35N2OF) C. 79.11; H, 7^0; N, 5.95; F. 

4 04 Fnd: C, 79.13; H, 7.77; N, 5.88; F, 4.23 


78 


cr 


FP: 500; NMR2: 3.10 (2H, t, J = 5.4 Hz), 4.23-4.37 (IH. m), 
7.60(lH,d,J=8.8Hz) 


79 




FP:531 ; NMR2: 3.68 (2H,s), 4.22-4.34 (lH,m), 7.58 (IH. 
d,J= 8.4 Hz) 


80 




Fr'514 ; NMRl: 3.82 (2H. s). 4.17-4.30 (IH, m), 7.97 (IH. 
dd, 7 =8.8, 5.9 Hz) 1 


96 


cr 


1 FP: 514 ; NMR2: 3.55-3.90 (4H, m), 4.21-4.38 (IH. m), 7.60 
(lH,d,J-8.4Hz) 


97 




^'sOlt^NMRl: 7.53 (IH, dt, J = 8.8, 3.0 Hz). 7.76 (IH, 
d, J - 8.8 Hz) , 7.80 (IH, dd, J = 10.0, 2.2 Hz) 


1 98 


& 


FP: 540 ; EA: Cal (C34H38N3O2F) C, 75.67; 7.10; N, 7.79; 
T7 T7tiri- r 7S ^Q- H 7 17* N 7.77: F, 3.61 I 


100 




Sfll' Ox 1 
FP: 465; EA: Cal (C31H29N2OF.C2H2O4. „ „ 
H2O) C, 69.22; H, 5.81; N, 4.89; F, 3.32. Fnd: C, 69.41; H, 
5.94: N. 4.82; F. 3.28 


103 




MS(ni/z) : 558(M') ; JRif?5,J,3426 
1634, 1544, 1530, 1518, 1361, 1340, 1140cm > NMR2(3UU 
MHz): 1.46-1.68(10H,m),1.72-1.99(12H,m), 201-2 12(4H, 
m), 2.25-2.33(lH4n), 3.21-3.3p(3Hpn), 3-32-3.40(lH.m), 
3.67(2H,s),3.96-4.22(3H,ra), 6.56-6.68 ^}^f')'l-^J,^l^ 
(lH,m), 7.40-7.46(lH,m), 7.57 (lH,d,J=8.1), 7.71-7.82 (3H. 
: r al2°D : -34.1" (c=0.27JMeOH) 1 
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104 


MeH 
HgN-CO 


MS(ni/z) : 557(M') ; IR(KBr) : 3400, 2954, 2925, 2871, 
1659, 1615, 1575, 1540, 1401, 1352, 1251cm-' ; NMR(300 
MHz, CD3OD): 1.66-1.82(6H,m), 1.96-2.22 (6H,m), 2.27 
(3H,s), 3.16-3.38(3H,m), 3.45-3.56(lH,m), 3.76(2H,s), 3.94- 
4.04(lH,m), 4.45-4.51(lH,m), 7.21-7.3 l(2H,m), 7.44-7.50 
(lH,m), 7.54-7.62(2H,m), 7.75-7.89(4H,m) ; [ Q!]^d : 
-50.8° (c=0.09,MeOH) 


105 


MeH 
MeO-CO ^ 


MS(m/z) : 572(M0 > IR(KBr) : 3399, 2952, 2928, 2871, 
1718, 1614, 1581, 1538, 1449, 1296, 1247,763cm-' ; NMR2 
(300 MHz): 1.50-1.68(2H,m), 1.71-1.92(4H,m), 1.96-2.22 
(5H,m), 2.32(3H,s), 2.58-2.72(lH,m), 3.12-3.40(4H,m),3.68 
(2H,s), 3.87(3H,s),4.01-4.12(lH,m), 4.67(2H,dJ=8.1), 7.17- 
7.29(2H,m), 7.39-7.46(lH,m), 754-7. 62(1 H,m), 7.68-7.83 
(4H,m), 8.65(lH,s), 9.70(lH,s) : [ a ] d : -44.0° 
(c=0.16J4eOH) 


106 


MeH 


MS(m/z) : 530(M') ; IR(KBr) : 3390, 2952, 2926, 2878, 
1672 1607. 1531 1471. 1345 1251cm ; NMR2(300 
MHz): 1.50-1.64(2H,m),1.68-1.78(2H,m), 1.79-1 .92(3H,m), 
1.96-2.15(5H,m), 2.07(3H,s), 2.47-2.58(lH,m), 3.12-3.37 
(4H,m), 3.66(2H,s), 4.02-4. 15(lH,m), 4.29-4.38 (lH,m), 
4.62 (lH,d,J=7.8), 6.54(lH,dJ=7.8), 6.88-6.96(lH,m), 7.18- 
7.28(lH,m), 7.34-7.45(2H,m), 7.55 (lH,dJ=8.4), 7.69-7.80 
(3Hjn),9.12(lH,s) ; ral n : -46.6* (c=0.58MeOH) 


107 


JJA o 


MS(m/z):534(M0; IR(KBr):3383, 3058,2953,2878, 1676, 
1613, 1527, 1344, 1223, llOlcm"' ; NMR2(300 MHz): 
1.47-1.63(2H,m), 1.71-2.14(9H,m), 2.39-2.48(lH,m), 3.17- 
3.32(3H,m), 3.33-3.41 (lH,m), 3.66(2H,s), 3.98-4.12(lH,m), 
4.28-4.36(lH,m), 4.55(lH,dJ=7.5), 6.42-6.52 (2H,m), 7.19- 
7.28(lH,m), 7.39-7.46(lH,m'i, 7.55(lHjdJ= 8.7), 7.70-7.82 
(4H,m), 8.89(lH.s) ; ra!l%:-45.3 (c=0.46JvIeOH) 


108 


OgN H ^ 


MS(m/z) : 561(M1 ; IR(KBr) : 3363, 2953, 2878, 1656, 
1633, 1523, 1480, 1345, 1290, 869cm-' ; NMR2(300 MHz): 
1.54-2.32(12H,m), 3.26-3.41(3H,m), 3.52-3.62(lH,m), 3.67 
(2H,s),4.06-4.18(lH,m), 4.50-4.62(2H,m), 6.92-6.98(lH,m), 
7.19-7.33(2Hvm), 7.54-7.60(lH,m), 7.71-7.81(3H,m), 8.29 
(iadj=9.0), 10.69(lH,s) ; f af°n : -65.5° fc=0.38J^eOH) 


110 




FP: 516; NMR2: 3.06 (2H, t, J = 5.6 Hz), 6.64 (IH, dd, J = 
7.4, 1.0 Hz) , 7.34 (IH, dd, J = 8.2, 7.4 Hz) 
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O 

A-X-B'^N 
H 



Ex 


A-X-B- 


Dat 1 


4 


] 

no 

■ 


VlS(in/z):514(M'); ni(neat):3^7, 2949 2871^^^^ 

1523, 1429, 1346, 1213, 748 cm^ J >^2(300 MHz). 1.36- 

1.55 (2H,m), 1.74-2.32 (SH^n), 2.76-3 18 

aH,m), 3.48-3.97 (5H,m), 4 06-4 30 (^^^f}^^-^:^;^^^ 

m), 7.06-7.32 (7H,m), 7.40^.53 (IW, 7-69-7.^2 (lH,m), 

8.22-8.29 (IHjn) : T a^^% : -4.04°fc=0.10,CHCl3) 


5 


enNH^O 

cr 


MS(in/z):488(M*); IR(Beat):3312.294y Wil, 1524 1428. 
1347, 1214, 753, 699, 665 cm'* ; NM^ 300 ^y^^^l 
1.54 2H,m), 1.71-2.25 (7H,m) 2.38-2 50 (IH^), 2.78-3^2 
(4H,m). 3.58-3.93 (3H,m), 4.12^4.48 (4H^), 7.1^-7.60(7H^ 
m), 7.70-7.83 (3H,m), 8.22-8.24 (lH,m); [a] d • -40.5 1 


10 


?f H 


MS?r2)^5%'); IR(neat):3351,2946, 1691, 1631. i^29n 

1437^354, 1250. 1025 870 753 cm-> ',NM^,gOOMEfe>^ 
1.41-1.57 (2H,m) 1.90-2.25(7H,m). 2.44-2^3 (lH,m) 2^8- 
2.91(2H.m), 3.25-3.35(lH4n), 3.42-3.50(lH,m), 3.63(2H,s), 
3.68-334 (2H,in), 4.32 (lH,d, J=8-?. 4^3-4 68 (IH^), 
6.92-7.00 lH,in), 7.20-7.33 (2H.m), 7.40-7 55 (3H,m), 
7.68-7.83 (3H,m), 8.27-8.34 (lH,m), 9.30 (lH,br s) . 
faf°n:-43.4°(c=Q.17.CHa.) 


1 


CI H 


MS(in/z):508(M'); "^(J'^^r-'^^}^^^^'^^'^^^^^ 
1529. 1441, 1356, 1142, 871, 753 cm ^ ^MJ^gOO MHb). 
1.40-1.58 (2H,m), 1.78-2.26 (7H.m), 2^7-2^57(1H.dJ^^^^^^ 
2.92(2H,in), 3.22-3. 33(lH,m), 3.37-3.46(lH,m) 3.64(2I^s), 
3.68-3.84(lH.in), 4.30(lH,d J=7 7), 4 68(1]M,J=7 1), 6 97- 
7.06 (lH,m). 7.20-7.54 (5H,m), 7.68-7 84 (3H^), 8^-8.38 


20 


iPr H 


ri5-l 32 (6H,m) 1.42-1.58 (2H,m), l-74-2.27(7H,m) 2^7- 
2 68(1H m) 2 80-2.92(2H,m), 3.00-3.40(3H,m), 3.64(2H,s), 
4:31 iHAJ=8.0), 4.69 (W;r=7.4), 7.06-732 (4H,m), 
7.40-7.54 CaHCm), 7.70-7.90 (4H,m), 9.42 (lH,br s) . 
fo>f>^- .1 79. n»rc=o.08.CHCiO 


21 


iPr H 


MS(in/z):516(M^); IR(neat); 3349, 2957, 161'A iDii, 
iSo 1140 1111 1067, 1041, 908, 731 cm ^ ; NMR2(300 1 
i^):H^f5-l 3\(6H,m . 1.32ll.49(^^^^ 
2.76-3.00(3H,m),3.06-3.18(2H,m) 3 23-3 34(2H,m^^ 
3.80 (3H,m), 4.22-4.34 (lH,m), 4.41-4 50 (lH,m), 6 52-6^3 
(2Hi), 7.04-7.16(2H,m), 7.20-7.30(lH.m), 738-7 56(2H, 
m\ 7.70-7.82 f3H.m) ; \ af^r. : -34.r(c=0.11,CHCbI_ 
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23 




MS(m/z) : 502(M1 : IR(neat) : 3348, 2947, 1632, 1530, 1358, 
1250, 1141, 909, 870, 769, 731 cm-^ ; NMR2(300 MHz): 
1.42-1.57(2H^), 1.75-2.25(13H,m),2.50-2.60(lH,m), 2.80- 
2.92 (2H,m), 3.22-3.33 (lH,m), 3.36-3.46 (lH,m), 3.60-3.81 
(3H,m), 4.34 (lH,d,J=7.4), 4.68(lH,d,J=7.1), 7.02-7.10 (3H, 
m), 7.21-7.30 (lH,m), 7.40-7.54 (2H,m), 7.70-7.83 (3H,ni), 
8.73 (lH,br s) ; \a f\ : -117''(c=0.13,CHCW 


26 


QHh 


MS(m/z) : 476(M0 > IR(KBr) : 3380, 2946, 1630, 1612, 
1530, 1454, 1362, 1249, 1143, 872, 753 cm-^ ; NMR2 (300 
MHz): 1.43-1.51(2H,m),1.83-2.16(8H,m), 2.51(lH,ddJ= 
12.3,5.6), 2.81 (lH,d,11.7), 3.16 (lH„qJ=9.6), 3.32 (lH,t, 
J=8.2), 3.59(2H,s), 3.60(lH,m), 4.37(lH,d. J=7.6), 4.67(1H, 
d,J=7.6), 6.77(lH,t,J=7.3), 6.91(lH,d, J=8.2), 7.00(lH,d,J= 
7.0), 7.06(lH,dJ=7.9), 7.18-7.24(2H,m), 7.39(lH,dd,J=9.9, 
2.6), 7.45 (lH,d,J=10.9), 7.67-7.76 (3H,m), 10.13 (lH,s) 


32 




IR(KBr) : 3436, 2926, 2852, 1634, 1514, 1396, 1361, 1251, 
1142 1110, 1068, 872, 754 cm"^ ; NMR2(300 MHz): 1.40- 
1 .58(2H,q,J= 1 1 .8),1 .85-2.23(7H,m),2.58(lH,dd,J=6.0,12.0), 
2.85 (2H,dJ=11.5), 3.28 (lH,q, J=8.4), 3.41 (lH,t, J=8.0), 
3.62(2H,s),3.73(lH,m), 4.35(lH,dJ=7.7),4.68(lH,d, J=7.7), 
7.12(lH,t,J=8.1), 7.24(lH,m),7.32(2H,d,J=8.2), 7.43(lH,d, 
J=9.9), 7.50 (IH, d J=8.2), 7.72 (2H,d J=3.3), 7.78 (lH,ddJ= 
3.0,8.8), 9.35 (lH,br s) ; HR-MS (m/z) 543.17(M*) 


33 


f\ H 
OMe ^ 


MS (m/z) : 518(M") ; IR(KBr) : 3342, 2926, 2854, 1635, 
1530, 1496, 1464, 1362, 1245, 1168, 1143, 1118, 1030, 871 
cm-' ; NMR2(300MHz): 1.34-1.50 (2H,m), 1.80-2.03 (5H, 
m), 2.14(2H,qJ=9.1), 2.36(lH,m), 2.80(2H,br s), 3.31(lH,q, 
J=6.6), 3.39(lH,t,J=8.2), 3.58-3.73(lH,m), 3.61(2H,s), 3.82 
(3H,s), 4.17(lH,d,J=8.0), 4.36(lH,d,J=7.4), 4.43(2H,dJ= 
5.8), 6.83(lH,dJ=9.9), 6.90(lH,d,J=7.4), 7.17-7.29(3H,in), 
7.40 (lH,br s), 7.42 (lH,d,J=7.4), 7.49 (lH,dJ=8.5), 7.72 
(2H,d,J=5.2), 7.77 (lH,dd,J=3.0,8.6) ; [af% -53.4° 
(c=0.03,EtOH) 


57 


MeH 


MS(m/z):494(M0; IR(neat):3314,2927, 1633, 1537, 1480, 
1394, 1359, 1251, 1143, 1110, 870cm*' ; NMR2(300 MHz): 
0.79-2.22(20H,m),2.81(2H,d,J=10.2),3.15-3.41(2H,m),3.61 
(2H,s),3.66(2H,m),4.18(lH,t,J=5.3),4.28(lH,dJ=6.7),6.63- 
6.89(lH,m),7.20(lH,t,J=8.8),7.38(lH,d,J=7.3),7.46(lH,dJ= 
8.2), 7.68-7.77(3H,m) ; Fal^^D : -19.5° (c=0.076,MeOH) 


58 


CI H 


MS(m/z) : 494(M") ; IR(KBr) : 2954, 2932, 1700, 1519, 
1477, 1450, 1415, 1338, 1282, 1210, 1119, 946, 842, 740 
cm'' ; NMR2(300MHz): 1.26-2.20(10H,m), 2.76 (2H,m), 
3.11(lH,m), 3.20-3.26(3H,m), 3.58(2H,s), 3.67(lH,m), 4.25 
(2H,m), 5.15(lH,s),6.55(lH,tJ=7.5), 6.77(lH,d,J=8.5), 7.09 
(lH,t,J=7.4),7.18(2H,d,J=9.7)J.38(lH,dJ=9.9),7.46(lH,d,J 
=7.9),7.68-7.77(3Hjm) ; Tar^D : -24.2* (c=0.098JvleOH) 


/o 


u 


Sal: HQ 

FP: 439 ; MP: 147-149 


81 


PhO 

6^ 


Sal: HCl 

FP:"455 ; EA: Cal (C29H27N2O2F.HCI) C, 70.94; H, 5.75; N, 
5.71; CI, 7.22; F, 3.87. Fnd: C, 70.80; H, 5.76; N, 5.66; CI, 
7.14; F, 3.60 
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82 




^ 4^9 ; EA: Cal iS:,^^^^O^mC.^^O^ C. 68 89; H. 
; 17- N, 5.36; CI, 6.78; F, 3.63. Fnd: C. 68.63; H, 6.00; N, 
> 28-. CI. 6.74; F, 3.62 


83 




?P: 469 1 


1 QA i 
1 ° 


Ph-CO 

u 


FP: 467 ; EA: Cal (CaoHzzNzO^F) C, 77.:^; H. 5.83; N. 6.00; 
F, 4.07. Fnd: C, / / .40, n, in, j-^^, x, i 


85 


& 


Sal* HCl 1 
A7'^ • FA- Cal fC9QH76N202F2.HCl) C, 68.43; H, 5.35; 1 

N 5.50; CI. 6.97; F, 7.47. Fnd: C, 68.11; H, 5.29; N, 5.48, Q, 

6.95; F, 7.55 


86 


PhS 

& 


I^'JtI : EA: Cal (C29Hz,N20SF.C4H404) C, 67.56;^5.33; 
N 4.77; S. 5.47; F, 3.24. Fnd: C, 67.63; H, 5.26; N, 4.74, S, 

5.45: F. 3.14 . _ ■ 


1 sn 


N-v 
j- & 


FP: 447 ; NMR: 3.60(2H, s), 3.81(2H, t, J =7.2Hz),7.54(lH, 

A r— Q nu-T^ 1 
a, J =o.UrlZ^ 1 


88 


1 

X 


FP: 429 ; EA: Cal (C26H25N4OF) C, 72.88; H, 5 88, m, .us, 
F, 4.43. Fnd: C, 72.82; H, 5.94; N, 13.03; F, 4.33 


1 89 


cHex-O 

U 


FP '461^ EA: Cal (C29H33N2O2F.O.5C4H4O4) C. 71.79; H, 
^80; N, 5.40rF, 3.66. Fnd: C. 71 -53; H, 6.74; N, 5.31; F, 3.62 


1 90 


1 cHexvj^ 
Ph 


" FP-459 ; EA: Cal (C3oH35N20F)C, 78.57; H, 7.69; N, 6.11; 1 
F 4.14. Fnd: C, 7o.o7; xl, /.oo, jn, o.ih, r, i 


91 


O 


FP:43l; EA: Cal (C28H3iN20F)C, 78.11; H. 7.26; N, 6.51; 
F 4.41 . Fnd: C, 78.35; H, 7.46; N. 6.48; F, 4.49 


92 




FP:456; EA:Cal(C28H26N302F)C,73.83;H,5.75;N,9.22; 
F, 4.17. Fnd: C, 73.82; H, 5.73; N, 9.20; F. S.93 1 


93 


BnO'""N--jj'' 


i^-490 ; EA:Cal(C29H32N3O3FJia.0 5H2p)C,6510;H, 

6 40; N, 7.85; F, 3.55; Q, 6.63. Fnd: C, 64.70; H, 6.47; N, 

7 58: R 3.45:0,6.57 . 


94 


O 


^:49f; EA: Cal (C29H32N3O3RO.5C4HUO4) C,^.99; H 
6.26; N, 7.67; F, 3.47. Fnd: C, 67.76; H, 6.05; N. 7.67, F, 3.38 
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99 


V 


FP: 443 ; EA: Cal (C27H27N4OF) C, 73.28; H, 6.15; N, 12.66; 
F, 4.29. Fnd: C, 73.11; H, 6.29; N, 12.59; F, 4.00 


109 


CI H 
OH ^ 


MS(m/z) : 525(M0 > IR(KBr) : 3371, 2950, 2813, 1688, 
1632, 1608, 1526, 1479, 1448, 1361, 869cm-^ ; NMR2(300 
MHz): 1.49-1.69(2H,m),1.89-2.39(8H,m),2.86-2.99(2H,m), 
3.31-3.43(lH,m),3.48-3.56(lH,m),3.58(lH,dJ=12.8),3.75 
(lH,d,J=12.8),3.72-3.84(lH,m),4.61-4.67(lH,m),4.84-4.96 
(lH,m),6.55(lH,dd,J=2.9,8.7),7.12(lH,dJ=8.7),7.24(lH,dt, 
J=2.6,8.4), 7.42(lH,dd,J=2.6,9.8), 7.51(lH,dJ=8.4), 
7.70-7.81(3H,in), 7.94-7.98(lH,m),9.04(lH,s) ; 
ral^n: -69.7*^ (c=0.18J^eOH) 



^4 



Ex 


A 


D 


Dat 


24 






MS(ni/z) : 576(M") ; IR(neat) : 3372, 2950, 2877, 1697, 
1633, 1590, 1528, 1502, 1443, 1343, 1255, 1200, 756 
cm"' ; NMR2(300MHz): 1.46-2.12(10H,in),2.50(lH, 
m), 3.20 (2H,s), 3.39 (lH,m), 3.50 (2H,s), 4.08(lH,m), 
4.65 (lH,d,J=7.5), 6.81 (lH,d,J=8.0), 6.95-7.09(6H,m), 
7.24 (lH,dJ=8.0), 7.34 (lH,dJ=8.0), 8.33 (lH,dJ=8.5), 
9.49 (lH,s) ; r Q!l% : -71.2''(c=0.03JMeOH) 


25 






MS(m/z) : 612(M") ; IR(KBr) : 3373, 2933, 1375, 1697, 
1632, 1590, 1528, 1442, 1342, 1249, 1055, 872, 754 
cm"' ; NMR2(300 MHz): 1 .52-2.20 (10H,m), 2.50 (IH, 
m), 3.25 (2H,s), 3.41 (lH,in), 3.82 (2H,s), 4.08-4.22 
(2H,m), 4.65 (lH,d,J=7.0), 7.01 (lH,t,J=7.7), 7.21-7.37 
(3H,m), 7.43 (lH,ddJ=9.1,2.5),7.71 (lH,d,J=8.6),7.82 
(lH,d,J=7.7), 8.30-8.35 (2H,m), 9.48 (lH,s) ; [ a]© • 
-200.0°(c=0.004,MeOH) 


28 




-a: 


MS (m/z) : 578 (Ml l HI (KBr) : 3355, 2949, 1637, 
1588, 1527, 1436, 1340, 1027 cm"^ ; NMR2(300 MHz): 
1.45-1.55(2H,m), 1.60(2H,brs), 1.70-1 .77(2H,m), 1.83- 
2.10(5H,in), 2.43-2.49(lH,m), 3.17(2H,brs), 3.25-3.34 
(lH,m), 3.43-3.49(lH,m), 3.47(2H,s), 4.02-4. l6(lH,m), 
4.24(lH,dJ=8.7), 4.64(lH,brdd, J=l. 5,7.8), 6.94-6.99 
(lH,in), 7.19(lH,dd,J=l. 8,8.4), 7.26-7.33(lH,m), 7.37 
(lH,dJ=8.1), 7.50-7.54jr2H,in), 8.31 (lH,dd,J=1.5,8.1), 
9.24 (lH,brs) ; [ af% : -59.3° (c=0.04.CHCl3) 
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29 






MS (m/z) : 534 QA*) (neat) : 3362, 2931, IWD, 
1633 1592 1531, 1441, 1340, 1032 cm-^ ; NMR2(300 
S: 1 45-1.56 2H,m , 1.59(2H,brs), 1.70-1^7(211, 
1 83-2 10(5H m), 2.48-2.54(lH,m), 3.17(2H, brs), 
3.22-3.30(lH,m), 3.38-3.45(lH,m), 3.47(2H,s). 4.01- 
4.15(lH,m), 4.22(lH,dJ=7.8), 4.6 (lI^brdd,J= 1.8,8.1), 
6.99-7.05(lH,m), 7.19(lH,ddJ=1.8,8.1), 7.22-7.28(lH, 
m), 7.34(1HMJ=1.5,7.8), 7.37(lH,d. J=8.1) 7.51(1H, 
dJ=1.5), 8.34(lH,ddJ=1.5,8.1),9.48(lH,brs) : 
ral2^:-85.0'>fc=0.03.CHCh) 


30 


5- 




MS (m/z) : 542 (M^) ; IR (neat] : 3355, 2959, 1084 
1628, 1530, 1450, 1341. 1031 cm'^ ; NMR2(300MHz): 
1 19 (3H,d,J=6.6), 1.25(3H,dJ=6.6), 1.47-1.57(2Ktm), 
i.63(kbrs), 1.7il.76(2H,m), 1.83-1 90(2^m)^^^^^^ 
2.09(3H,in). 2.63(lH,brdd,J=5.4,12), 3-ll(lH.dU=6.6, 
14). 3.17-3.26 (3H,m). 3.31-3.37 (IH, m), 3.48 (^s), 
4.04-4.16 (lH,m), 4.22 (lH,brd,J=8.4) 4^8 (ll^brd, 
J=7.8), 7.08-7.28 (4H,m), 7.38 (lH,d, J=8.4), 731 (IH, 
dj=1.8), 7.88 (lH,ddJ=1.8,8.1), 9.48 (lH,brs) ; 
r al^D : -84.7°fc=0.07.CHa3^ 
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FP: 425 
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CN 


FP:550; NMR2: 3.68 (2H, 
s), 4.76-4.81 (lH,m), 8.11 
(lH,d,7=8.8Hz) 


102 
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Sal: Ha 
FP: 455 
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J: 0 ^ □ — ->^*L'. ^^^i^'^—pEFBOS-neo (Nucleic Acids Research. 18(17):5322, 
1990) pEFBOS-neo-CCR3^f^J^feb;/ho :k\Z. X-U^ hU-^U—i^3> 

SfC 0 . pEF BOS-iieo-CCR3 ^B30O-19 ^7spT&-Bmf^. Cell. 27(2 part 1): 381-390, 
1981) \Zh^>7,y a^^ z^3 2 mg/ml®trL^lb«G418 —mmmzm^fS.^^ 

W^mc (Blood. 93(1): 34-42, 1999) c 2:®3fflJ]S$l£^l%4^M!«Jfiim^^?JRPMI1640 
i^m (Gibco> BRL. P^U-^>I^'>N. ^H) \zmmV. 5 /iMCDfura-2/AM (I^C 
^b#> B3js:) ^ijBA. 37'CT-30^Fp1'f >4^3.^-i^3>Ufc. tn^Mf^ 

:fy)l^zy^Am^mm (O.lX^SiSLmrJVZfS. >, 130 mM Naa, 5.4 mM KQ, 1 mM 
MgCla, 2.5 mM CaQz, 5.5 mM glucose, 20 mM HEPES (pH 7.4)) T3lHl!5fe^ b ^ I^^SK 
l::M^bfc. ^-l:lt*^b:^3&te,340nmJ^i;^380nmTlSl®bT 
500mn<Dit7fe^SiJ^L. j|£ajJSf*i:^;i/S/!:7AiS^-h#^Giynkiewicz^) O;;^^ (J.Biol. 
Chem. 260 (6): 3440-3450. 1985) JC<fcD^mbfc„ ^flSM^^^lC^^^BJ^fb'&tJ^^ 
iDbTl^fBlHU^aiabfc^, theotaxin (Pepro tech Inc. no.— v?^->^— iW> tI^ 
H) 50ng/ml^^jDT'5C:a:TCCR3§^#:^f!llS[bfeo i^^^Bm^'^^AoTViyfe 

tt-SJU^iJ^^^ffib. ::tl^(Dm^htiZ:^mm<t^m(DlCsom (theotaxinfM 
fcJ:smi*i:^j;i/v^7Aii^±#$r50%fflif&JTS^^) <£^mbfco 

1. 12. 27. 63. 67. 6 9. 70. 76. 81. 88. 90. 9 
1. 92. 93, 95. 9 imSQ 8 (D'ft;-a#lt^0.45~0.001 /iMcDlCso^^^^bfe. 
^fc. <ikmt^mA (GB-1345872-^^IBfCfBS£a)N-(l-^>>^;H:^U>^>-4--r;i/) 

WO01/10439#^?BlC«. ^^^$lJClBm<^<b-&tl*^iO/zMT20~50%. 50~80%X 
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m^^\tm^-r. mnVTzmmmtrnziorh^sic protein eosinophil catiomc 

protein (ECP). eosinophil-derived neurotoxin (EDN). eosinophil peroxidase (EP0)^O 

^nz.t. ^-^X. ^r)^M.Omm^R^l^1^nm^^l^X. t beotaxinfimt^<k 

m^X^ K) nfc^lfiLSO ml^PBST' 2 m^^Vtc^^ HISTOPAQUE 1083 

Sigma. SX^U'W. ^B) ±f^«P bX^^L>^^^b. ^^S^m^BB^»' 

^nlf-X^?l^«fllia^^ltS">^^-^ (MiltenyiBiotec, Bergisch Gladbach. i^-f^^) 

RPMii640±Ml;i!^^l^^ 4xioVweii^i:/5:^ J:^ lC965^:•/l-- bt^^i^a^-^*^*-^ 
V.^Co U^. ^r:,:^Mtm%-oX2.5%BSA^^I>BS\ZXmiX:X2mfmmVXf 

Uy^>if^n-:>rz^ t:heotaxin5ng/inl^»m, COa^ >^zi.-^-^-l^l^" 
:^4mmmVfc. Z.(Dm> m±^S^|ElJlXUT±?f4'©EDN«^PhannaciaEPX 
RIA:^^;,b (Pharmacia corporation. -..-i^A'-S^-.' lC<fcoTa!i^U:rc:. 
t beotaxinl^a:^fm^lCDMSOlC^Mbfc^b^^^^^iab (^^DMSOift^ 

0.1%) BD^mm^z^t^mm^ic^m i\ih^wdmmz^^^mm^5o% 

*KmtC^V.T^»Jl. 1 2. 2 7, 6 3<Dit^mm.5O-^2lrM0lC^myr. 

3. mnM^m.m^^i(onm 

Das&0^?i (J. Ixnmnnol. 159(3): 1466-1473, 1997) eotaxin^^l^ 

^•oxmm^n^mBmmmm<Dm%\i\zi^ir^mmY^mx^^wm^moccKi 
mmm^nmvTc. ummiB^i^nzBmzwm7)V':r^y (ovA;o.img) 
:Rt;7KM'fbT;v-n'^i. (3.3 mg) ^^tsoAmi(o^)ymmm^^y^ cpbs) 
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m6-8jli^©li14BALB/cV^77>J30Kl*iai*f § d t fC<t 0 jgf^bfc. 150 
'i'T.eotaxin (PeprotechInc> —rL— — iW. ^H) KfefcOSOOng (0.1% 

fZo CytospinS (S^S^ : Shandom iiyy/^-^m. ^ffl) (CT#ML/fc^7^M 

7 h tr-i^^jti*^. M^tt:^^!*^^ ^u->mm)^ mnizmy/mmt: 
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li ^ CD ® @ 



(I) 



-NR*-. -CO-. -COr-. -CONR*-. -NR'^CO-, -NR^-CO^-. -NR^-CO-NR^^. -NR^SO^-. 
-SO.NR^-. -0-C0-. -O-CO-NRV -R°°-0-. -R°°-S-. -R°°-S0-. -R--SOr> -R°°-NR^- 
-R«>-CO-. -R~-0-CO-. -R«°-C02-. -R^'-CONR*-. -R^-NR-^CO-. -R~-NR^-CO^j 
-R'^-NR'^-CO-NR^-. -R<^-NR*S02-. -R^-SOjNR*-. -R^'-O-CO-NR*-. -0-R~-. -S-R""- 
-SO-R'"'-. -SO^-R^-^ -NR^-R°°-. -CO-R"'^- . -CONR^-R""- . -NR*CO-R°°- ^ 
-NR'^-CO-NR^-R'^-. -NR'^SO.-R""-. -SOaNR^-R'»-Xti-0-CO-NR^-R°°- ; 
R°° : am^nxv^-Cb J:ViCi^T;W=^W> : 

r3 : ;\uy>. -K\ C2^T)V^:=.}V. C2^7)V=^=^)^^ -OH. -SH. -N(RV 
-CHO. -CO.R\ -C0N(RV -NR*C0-R°. -NR^CO-(«m^nTV.T=b«kV.7 
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U-;i')> -0-R°. -S-R^ -SO-R°, -S02-R^ -S02NR^-R°Xt*-S02NRVSlfe$ 

R°: fii^$nTViT%)<fcViCM7;i'^:^;W ; 
k : 0. lJL\t2 ; 
W : CHXttN ; 

Y : -CONR"-. -NR''cO-> -NR'*-C02-^ -CO-. -R°°-CONR*-> -R°°-lWcO-x -Cj^T 
;i/^-l/>-CONR*-. -C2-6T;V'ir-lx>-NR*CO-, -C2-6T;1'^— l/>-CONR*-> 
-C2-67;i/=¥nl/>-NR*CO-. -0-R°"-CONR'*-> -0-R~-NR*CO-. -S-R°°-CONR'*-> 
-S-R~-NR*CO- s -S0-R"*-C0NR*- . -SO-R°°-NR^C0- . -NR*-R°°-CONR*- > 
-NR*-R°°-NR*CO-. -SO2NR*-, -R°°-S02NR'*-. -NR^CONR^-. -C02-. -O-CO-NR^*-. 

-o-R°°-, -R°°-o-. -c(=n-co2Ci^t;1'^;i/)-nr'*-. -c(=n-so2C,u»t;1'^jI')-nr'*-> 

-C('-N-S02NH2)-NR'*-, -C(=CH-N02)-NR*-XJi-C(=N-CN)-NR*- ; 

-CN, -CONH2, -C02HXt*-C02-C,^T;mr;i/ ; ^Vil^R2J3S^^/R2275i-'f*:i: 

}fumx\-mmmt:mi^vx%^\^^ ; 

n : 0. lX\t2 ; 



OT©lb;^^^l^< : Y/^^'-CONR'^-Xti-NR'CONR^-T'^O. z^^-^. ©XT^)^ 
-R°°-> -0-, -R°"-S02-X ^i-S02-R°°-. (ii) Xif^-SOj-^ -NR'*-. -NR*CO-. -NR^SOz-. 
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NR' R" XH-R"-S- AA5*B«®->i'°7JV'*JK (iii) XSS-R^-NR'-. 

Bi'^-eBasnfcc.TJv*;^. so^,.7;1'*;k com- ccwatteorc. 

2. V*^-C0NRV -NR'CO- -m'-CO.- -CO. -R«»-CONR'- -R"-NR'C0- -C« 

j,v^^w^-com'-, .c«T;w«-ri^>-NR'co-. .c»t;w*^v>^nr-. 

^^^^-..^.CO-- -0-R"-CONR'- -O-rWO-. -S-R^^ONR. 
.S-R"-NR«CO- - -SO-R'O-CONR'- , -SO-R^-NR'CO- . -NR'-R"-C0NR - - 
.NR'-R"-NR'CO-. -SOm'-. .R«»^O.NK'.X«-NrW-T»?.I«*»«B1 

3. (n) T^^n^^b^tixi^^©m#6^ia¥^$n^m. 



(10 



x-.m, -R"- c«7Jwy-^>. c«t;V*:^W>- -o- -S-. -so- -so.-. 

-NR'-. -CO.. -CO.- -CONR'- -NR'CO-. -NR'-COt- -NR'-CO-NR'- -NR SOr. 
.SO.NR'- -0-C0-, -O-CO-NR'-. -R"-0-. -R°°-S-. -R»°-S0- -R°»^0.. -R»-NR - 
.R»-CO- -R°°-0-CO- -R^-CO.- -R»-CONR'- -R--NR'C0- -R">-NR*^. 
R0o.NR--CO-NR^-,-R»-NR'Sft--R<»-SO,NR'-R»-O-CO-NR''-.-O-R'"-.-S-R«'- 

^O-R"-. -SOrR"-. -NR'-R"-. -CO-R"- -CONR'-R'"-. -NR'C0-R°°-. 
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-NR'^-CO-NR^-R'^-^ -NR-'SOa-R""-. -S02NR*-R°°-XJi-0-C0-NR'^-R**- ; 

R°° : tlT ViT ^> J; V^Ci^y U > ; 



■-CHO. -C02R\ -CONCRV -NR*C0-R°, -NR*CO-(g^^tlTViTt>«fc^'i7 
U'-;V), -NR*-C0-NR'-R°> -NR^SOr-R", -NR'*S02-(fiil$tlTViT'b<fcViy 
U-;i/)> -0-R°. -S-R^ -SO-R°. -S02-R°. -SOzNR^-R^Xti-SOjNR^K®^^ 

R": Mm$nTViTt>J;ViCi^T;i/^;V ; 
k: 0> 1X«2: 

Y :-CONR*-. -NR^CO-. -NR''-C02-. -C0-> -R°°-NR'*C0-. -C2^T)Vtr- V >-CONR*-^ 
-C2-6T>'l'^~l/>-NR'*CO-. -C2^T;V^— lx>-CONR*-^ -C2^'7 )V^:^U> 
-NR*CO-^ -0-R™'-CONR^-. -0-R°°-NR'*CO-> -S-R°°-C0NR'^-> -S-R°°-NR'*C0-. 
-SO-R^^-CONR"-. -S0-R*"'-NR*C0-. -NR^-R^^-NR^CO-, -S02NR'^-. -R°°-S02NR'*-> 
-NR*C0NR^-. -CO2-. -O-CO-NR*-, -0-R°°-, -R^-O-. -C(=N-C02CmT;V=^;V)-NR*-. 
-C(=N-S02Cj.iT;1/^;1/)-NR*-. -C(=N-S02NH2)-NR*-, -C(=CH-N02)-NR*-Xtt 
-C(=N-CN)-NR'*- ; 

R2']5.r/R22 : XttSVilCM;^j:oT, -H. -R°. )\U^y. -OH, -o-Ci^y^v^ 
-CN> -CONH2> -CO2HXtA-C02-C,^7';i^4^;P ; ^V^J^R2'25.I/R^d5— 
;^oT:t=^VS^J^fi£bT'fcJ:<, ^Vi«R"3&tJ?R22)&t-#:i?5:t>T^-xDJl 
^Tif^^ tlT V^T 'b J: ViCj^y 1/ > i: bTR^'RI^R^^jJ/^^^t" §l» 1 7. 

n : 0> 1X}^2 ; 
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: -0-. -S-. -SO-. -SOa-> -NR^-, -CO-. -CO.-. -CONR*-. -NR*CO-. 
-NR*-CO-NR^ -NR*SOr. -SOaNR^-. -NR^-COa-. -R°°-0-. -R°°-S-. -R°°-SO-. 
-R«»-SOr. -R~-NR*-> -R°°-CO-. .R°°-CONR*-. -R°°-NR*CO-> -R«>-NR^-CO-NR^-. 
-R~-NR*SOr. -R~-S02NR*-3?:«-R~ 0-CO-NR*- ; 
Z^ : -R°°-. Ca^T;V^riV>. C2^T;V^riV->^ -0-R*-^ -S-R~-> -SO-R«'-> 
-S02-R°°-> -NR'^-R"''-^ -CO-R°°-> -CONR^-R°°-. -NR^CO-R~-. -NR*-CO-NR^-R~- 
-NR-^SOrR^-^ -S02NR'*-R°°-. -NR^-COrR°°-XHzHc|3«©* ; 

UTc^^k^%^I^< :Y*^-CONR*-X«-NR*CONR^--^«>0. (i)X*^ 
-R°°-. -0-> -R'»-S02-Xtt-SOa-R°°-^ (ii) X>?>^'-S02-. -NR*-. -NR*CO-, -NR^SO^^ 
-NR'-R^^-X^t-R'^-S-. ^^O, A/i^^^mmOS/^PTJV^JV. (iii) X)5)^-R~-NR*-. 
.R~-NR*-C0-X«-R°°-NR*S02-. ^^^^^^ A^^S^Oi^^ 

>T'«m$nfcc,^T;v:^;v. c,^T;v^i^>-7xn;K o-q^t;v=^;k o-(/n 

a-Jr>Tam^nfcC,^T;V^;V)^ S02-C,^T;V=^;V. CONH^. COaHRtJ^COrCa^ 

7;v:^;V)*^e>®#^$n^S®^-^'S^^^'^^'"^'^'^^'^^'^^^ ^^^^ ^""^^ 

7&t.S02-. -CO-Xtt-R°°-CO-. Vi^^WK^'f^^^^\zn. t^-D^ ■Bi:>mW.^'^^^^^ 

4. D*^«^SR>^i'-5wr^^-7^^i''^^^i«^®®®3^^o^t;^^xJi^ 

5. (S)-N2-(2-^OD:7x^JV)-Nl-lexo-8-[(6-:7;V:tOi-:7^1/>-2-'l'JV)^W8- 
7 If H ^ O [3.2.1] :t ^7 iJ' > -3- ^ ;V ) f D U > -1,2- ^ ^ ^ ^ ^ ^ 
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(S)-Nl-{exo-8-[(6-7;i/:rP:^-7^ lx>-2--r;V')^5^;V]-8-7-tf f->^ D[3^.1]:t^ 
^y-S--^ )V )-N2-(2- -Yuyx.-)V)\^U'^)z^y-\,2-^^ti)Vt^^'^^^^ 
(S)-N2-(2,6-ViJ7 □D7x-;i/)-Nl-{exo-8-[(6-7;V:tD±:7i$7 l/>-2-'t' M:^"^ 

(S)-Nl-{exo-8-[(6-7;i/:tD:J-:7^ l/>-2-1';V)^5^;i']-8-7if D[3^.1]:ti7 

^ >-3--r ;i/i-N2-(2- h u □ ;^ tr d u >-i,2-v^*;v:^^u- 

5 (S)-N2-(2-^Da-4-b H^^S/:7aln;^)-Nl-{exo-8-[(6-:7;V:t^:^7:$'^> 

-2--r jW) P^^Jl/]-8-7 if tfv-i? D [3.2.1] :t 1^7^ >-3--r tf D U > -1,2-1^ :^ JV:^ 
5 H . (S)-N2-(2-i' D n-5- 1 H n =^ 7 jc— ;V)-Nl-{exo-8-[(6-y JV:t a :^ 7 iJ' 
^>-2--r ;V)p^5^;V].8-7if tfv'i^ P[3.2.1]:ti^i57>-3--r;V} t!P U v>>-l,2-v:*J 
;i/>i^=^t>-a h\ (S)-N2-(2-i:7 D D-s-t: H P^>'7 3i:::;i/)-Ni-{l-[(6-7;l':tD:f:7 

>-2--r ;v) ^ t!^ u >^ >-4-^ 1 tf □ u >-i.2->^ 5 . 

(S)-N2-(2- v-y y 7 X — >)-Nl-{exo-8-[(6-:7 D :f 7 ^ l/- >-2--r 5^^V]-8- 
71f tfS/^ D[3.2.1]:t^iS' >-3-'f ;V] e n U 5^>-l,2-v^;^3;W33^=^lJ-5 H> 
N-[exo-8-[(6-y Ji':tUi-y ^ V>-2-^ )V)^^}VyZ-7^\£y U13.2A}^^^> 

-3--r;V}-2-(tf^U>^>-i-:^3;v^— ;V)^>XT^ l^^ 2-[(2-^,na:7xn;i/)XJV 
7 7 n;V]-N-{exo-8-[(6-:7 o :^ :7 ^ 1/ >-2-^ 5^;V]-8-7 if t* n 

[3.2.1]:ttJ7:$^ >.3--r ;i/}^>XT S (S)-2-[(2-e^ T / :7 cc / ^ i^) 5^ 
;V]-NM exo-8-I(6- 7 ;V n :^ :7 3^ P >-2--r ^ 5^;V]-8-7 if tf >- i7 □ [3.2.1] :t ^7 

i?' >-3--f )l]\iU ij i?>-l-:^7;V3}^^t)-S (S^l-CN-v-T y-N•-^exo-8-[(6-:7;^:^- 
□ :^ :7 u >-2-'T 5^;l/]-8-7-tf t: □ [3.2.1]:^^ 37 >-3-'f ;W1^ 5 
hW;W)-N-(2-'>7>':7x::i;i')tfnU>^>-2-:3b;i'si^^+l-^ h\ N-lexo-S-ECe-^JVrt 
n :7 ^ 1/ >.2--( 9";V]-8-7'tf tf d [3.2.\pri7^ >-3-^ ;V}-2- b H □ ^ 
->-6-(t:^iJ >?>-l-:?!j;V3}?-;V)^>X7 5 1^^ 2-(7"feV^>-l-:*7JV3j^- 
;W)-N-{exo-8-[(6-7;i':tn:^:7 37 l/>-2--r;V)^^;p]-8-7lf bS/i^ □[3.2.1]:ti7 
iJ' >-3-1' Jl' ) ^ >X7 5 H . N- 1 exo-8-[(6- :7;W:tD::^:7i$^l/ >-2-'l' JV) ^ 5^;i/]-8- 

7if b* Vil7 D[3.2.i]:t^ ^ >-3--f ;V)-3-(t!^u >?>-i-:ib;i/#n;V)br U >^>-4-;i3 

KJ^(yt2-(3-7ifb*>'^P [3.2.2]/ ±>-3-;^7;i/3}^r.;l/)-N-{exo-8-[(6-7 
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